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Photographs by Courtesy of Wembley Stadium, Ltd 


WEMBLEY STADIUM 


The Boiler Plant consists of TWO B.3 WE ARE ALSO THE 
*“*VESTA”’ GAS FIRED BOILERS fitted with MANUFACTURERS OF 
horizontal overhead steam drums, having a The 

Consulting Engineers : Sir Owen Williams & Partners eoest wv LAER ERO BT E's per hour. 


Heating Specialists: James Combe & Son Ltd. The plant supplies low pressure steam 66 Vv FE RR | b xX ae 


for heating two plunge baths direct and, through calorifiers, hot water for wash ° GAS FIRED BOILER 


basins, showers and baths in the New Dressing Rooms of the Main Sports Arena. AS DISPLAYED ON STAND /A.600 


FULLY ILLUSTRATED BROCHURE FORWARDED ON REQUEST AT B.I.F. 
CASTLE BROMWICH 


AUTOCONTROL BOILERS LTD. (oncom cen 


TRAL 782 


GAS BOOSTERS Io SuIT YouR REQUIREMENTS 


Two 1000 m.m. 3 stage Turbo Boosters, each to 
compress 750,000 cubic feet gas per hour to a 
pressure of 3 Ibs. per square inch, each machine 
coupled direct to a 350 B.H.P. Electric Motor 


oe | | a 


f. NER 


Titvitae-talels me) male 
Scottish Gas Board 


9) BI ROGANN EE DIOINIGINEGCORLTE > THE SOCIETY OF 


CHESTERFIELD (TEL. 3153) LONDON, MANCHESTER BRITISH GAS INDUSTRIES 
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In{the main, a competitive tender coupled with 
the reputation for work of 100% efficiency in 
any terrain, are the basic conditions required of 
contractors. _NORWEST can satisfy you 
completely on these points plus others. 
Situated plumb in the centre of the British Isles, 
we are ideally situated to serve all sections of 
the National Gas Industry with promptness, 
speed and economy. May we quote you for 
your next mains laying job? 
>. 


THE MAIN LAYING PEOPLE NORWEST ~ 


NORWEST CONSTRUCTION CO. LTD., LIVERPOOL 21 
CiviIL ENGINEERING CONTRACTORS 
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JEAVONS-EMCO 


BALANCED VALVE HIGH PRESSURE Time and money 


GOVERNOR.. saved in the 


Reconditioning 


or Replacing 
of Valve Bowls 


e 


* See how the COMPLETE Valve Bowl Assembly can be 
removed to facilitate reconditioning or interchanging 
with a spare unit without disconnecting from the line. 


Normally to suit inlet pressures up to 30-lbs. sq. in. (or 
higher if desired); outlet pressure inches W.G. (or lbs. 
per sq. in.). 


Send for Brochure 47/8/BV or Complete Catalogue if 
desired. 


@ Steel kiosks also supplied 


JEAVONS ENGINEERING CO - TIPTON 


PHONE TIPTON 2i5! 





STAFFS 


;RAM IPELINES - TIPTON 


WL 
| SINGLE TUBE 
PRESSURE GAUGES 


INSTRUMENTS OF PRECISION 


MILNES METERS L” 


MILTON HOUSE WORKS 
EDINBURGH 


TUODAAR NONE NEON 
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OF STANDARD STORAGE TANKS FOR 


GAS INDUSTRY REQUIREMENTS 


NOMINAL CAPACITIES IN GALLONS 


Acomplete range - Nominal Tank Diameter in Feet 
Height  — DR ee or 


of welded storage “s in Sie 10 _—- | a  ) 2. 30 35 

tanks, erected and ‘ —_ ———__ —_—_. 

tested to the re- * . aes 

hough 4 10 

quired specification by 15 45872 | 66056 117433 

Whessoe. A stan- .° 20 61163 | 88074 156577 

dard table of larger .° 25 76453 | 110093 195721 

sizes will be sent ° 30 91744 132112 234866 
my 35 107035 154130 274010 

on request. * 40 | | 313154 

45 352299 


WHESSOE LIMITED- DARLINGTON & LONDON 


@ W.43 
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HARDMAN & HOLDEN 
LIMITED 


Are pleased to inform the Gas Industry that 
adequate supplies of the necessary raw materials are 
now available for the manufacture of increased 
quantities of 


MANOX OXIDE 


They are therefore in a position to supply all 
normal requirements of this well-known purifying 


material and can offer prompt delivery by road 
or rail. 


HARDMAN & HOLDEN LIMITED 
Manox House, Miles Platting, Manchester 10 


Telephone : 
COLlyhurst 1551 


Telegrams : 
OXIDE MANCHESTER 





BXPERGENCE 
DOES COUNT 


In the production of meters, as in that of 
all Willey equipment, precision is the key- 
note. From the selection of materials to 
the final testing, high standards are set 
for man and machine alike. 





4 ) WILLEY & CO. _— EXETER: LONDON: MANCHESTER - LEICESTER - DARLINGTON 


ec Ass »>ciated Co »mpar fr Unit a 7. Industr t 








































Especially suited to the 
kitchens of flats and 
small houses, this highly 
efficient cooker provides 
utmost cooking capacity 
in the least possible 
space. Cast iron con- 
struction ensures 
strength and durability 
and reduces maintenance 
costs to a minimum, thus 
making the Dainty 
Minor particularly 
suitable for simple hire 
or hire purchase. 


— and adopted 
by leading gas 
boards 


(3UG Capacity for 
COVULLE Kitchens 
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R. RUSSELL & SONS, LTD., DERBY 


Agents for Scotland and Northern Ireland: 
JAMES R. THOMSON & CO. LTD., 41, YORK STREET, GLASGOW, 6.2 


There’s 4 MILLION FEET OF 
PROOF that FRANCOIS BORED 
PILES GIVE GREATER 
STRENGTH & STABILITY to 
foundations of every type. 


From the investigation of the site to the completion 

of the job, the Cementation Co. Ltd. provide a 

complete world-wide service on foundations and 

underpinning, which is unrivalled for experience, 
facilities and resources. 


Time has proved, over and over again that concrete 

piles and cementation methods not only give the 

greatest strength and stability to many types of 

foundation, but are often the only solution in certain 
difficult conditions. 


In addition there is no harm- 

ful vibration, distortion or 

excessive noise during con- 
struction. 


The successful completion of 
over 4 million feet of Bored 
Piling during the last fifteen 
years is an achievement which 
speaks for ‘itself. 


Left : Trial borings for reconstruction 


of Coventry Cathedral. 








London Office: 39, Victoria St., S.W.1. Tel. ABBey 5726 


BENTLEY WORKS, DONCASTER Telephone 54177-8-9 


li 


PROTECTION D 


| | |: 
GAUNTLET | | ; 


WEATHER TESTED PAINTS | « 


fr 
ARCH? H.HAMILTONECO.LTD |} to 
27°37 BARDOWIE STREET POSSILPARK GLASGOWN =] P 


Two of the largest chimneys in the British Isles; on foundations of 
Francois Concrete Piles (left) and Francois Cementation Piles (Right) 


Write for your copy of our new booklet about Bored Piling. 





“8 
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Full EARTH-LEAKAGE Protection ! 


ee 


Po hin 












the first consideration of this 


LIGHTING 
DISTRIBUTION BOARD 


The Siemens-Schuckert Flameproof Distribution Board, 
built up from individual units, not only gives automatic 
overload protection, but also incorporates full series 
Earth Leakage protection. 


This is the only Lighting Distribution Board providing 
earth leakage protection, certified for Groups I and II 
gases. 

No greater tribute could be paid to the safety afforded by 
the Siemens-Schuckert Distribution Board than to have been 
selected for use in the first underground television broadcast 
from a coalmine. This equipment was installed to give 
adequate electrical protection to the floodlighting and also 
to comply with Mine safety requirements. 


Photograph by KAYWARD SMEAD, “Coal” Magazine. 















FOR AUTOMATIC or SAFETY CONTROL 
—a new Flameproof Limit Switch 


se 


SIEMENS -SCHUCKERT 


FARADAY WORKS - GREAT WEST ROAD - BRENTFORD - MIDDLESEX 


Telephone : EALING 1171-6. Telegrams : Siemensdyn, Brentford, Hounslow. 


726 BIRMINGHAM : Tel. Midland 2082. CARDIFF. GLASGOW: Tel : Central 0171, 
MANCHESTER : Tel : Chorlton | 467. NEWCASTLE : Tel : 28617 SHEFFIELD : Tel : 61564. 


Machinery operating in gaseous or dust-laden atmos- 
pheres often requires an automatic stopping and 
Starting switch or an emergency stop to operate 
when a certain limit is reached. 


This new Flameproof Limit Switch meets that need 
and has been certified for both Group I and 
Group II gases. 





A similar switch for Group III gases will shortly 
be available. 


Write for detailed specification. 
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DERBYSHIRE “S” 
Floor Tile and Division Wall Tile from the 
Derbyshire Silica Firebrick Company’s range 
of refractories. 





DERBYSHIRE SILICA—the name | . 
known throughout industry | 


for first class refractories. | / 











DERBYSHIRE “S” and “ D.S.F.” ’ 
(90% Silica) Le 
Refractories for all purposes including 
Vertical and Horizontal Retorts, Soakevrs, 
Puddling Furnaces, Reheating and Annealing 


——s . 
Furnaces, Forge Furnaces, Checkers, Cupolas DERBYSHIRE SILICA FIREBRICK CO., LTD. 2 
and Glass Furnaces. ne FRIDEN - HARTINGTON - NEAR BUXTON - DERBYSHIRE 


Grams:  Sili¢a, Friden. Hartington. "Phone: Youlgrave 27! (3 lines) 


Other D.S.F. products include 
PEAKSIL (95% Silica) FRISIL (Sillimanite) 
DUROSIL 
(The new British Plastic Refractory) 


and DOME INSULATION (Diatomite) 
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WILSON CORONET ATTACHMENT 


SHOWING TOTALLY 
ENCLOSED GEARING 


y NUjALL DEPEND ON GAS 


Simple and robust construction, precise manufacture 
to carefully selected tolerances and strict concen- 
tricity throughout. The generated tooth-form gear- 
ing and essential working parts are totally enclosed 
in-a-grease-filled gearbox designed to ensure free 
‘operation. Care has been taken to prevent the 
possibility of corrosion and foreign matter affecting 
the mechanism over long periods under adverse 
‘working - een 


Coors i Meters lid, 


COVENTRY: JARROW: LONDON: MANCHESTER: WOLVERHAMPTON: GLASGOW 
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A battery of seven 10’ 0° diameter Wellman-Galusha Gas Producers, for gasifying 
Natal anthracite coal—under construction at Vereeniging, Transvaal, South Africa. 
The entire installation is one of the most extensive gas producer plants to be 
erected initially as one battery in the British Commonwealth. 


Wellman-Galusha Gas 
Producers can be supplied 
in 6' 0", 80” or 10° 0” dia- 
meters and will produce an 
ideal gas for all industrial 


\\ 
aN 


& 
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<Q". 
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. 
a 
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THE WELLMAN SMITH OWEN ENGINEERING CORPN. LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.| WORKS: DARLASTON, SOUTH STAFFS 
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CHEE ae oe 


* SAFE 
Air drawn from outside 
building. 
Products discharged out- 
side building. 


1 &K EFFICIENT 


75% at any tap position. 
Low consumption and 
running cost. 


* HEALTHY 


Room air unaffected by 
combustion. 

Perfect circulation— 
adequate but not 
excessive ventilation. 


SPACE HEATER 


Information upon request from manufacturers 


COWPER PENFOLD & CO LIMITED 


VINCENT WORKS, REGENCY STREET, 
LONDON. S.W.1. Tel. Victoria 3211 (4 lines) 
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| 
| 
HIGH CAPACITY | 
| 


SLOT AND ORDINARY METERS 


Nothing But the Best Materials and 
Workmanship Used in Their Manufacture 
Repairs— Parts Supplied 


R. LAIDLAW & SON (Edin.) Ltd., SIMON SQUARE WORKS, EDINBURGH 
8/9, LUDGATE SQUARE, LONDON, E.C.4 


fo HIGH PRESSURE, COLUM 


BLAKELEYS 


Consult 


FIRTH BLAKELEY | 
SONS & CO LID 


CHURCH FENTON, YORKS 


Telephone: BARKSTON ASH 234/5 
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MAGNETIC BALANCED 
3-WAY VALVE 


This valve can be used to ae 
i ; ; i air, water, oils and other liquids, 
automatic or remote, which Magnetic Valves exercise over water, neruniiy gemed Guana gies 
steam, coal gas, oil, air and other industrial liquids and gases (without where it is required to operate 
Diaphragm Valves, single acting 
glands, stuffing-boxes or driving-shafts) is matched only by the and double acting cylinder mech- 
é . St a) ; anisms, etc. Standard 
prompt way in which they “‘ fail to safety ’’ if need arises. Let us valves are suitable for 
‘ : controlling pressures 
send you our catalogue, showing the full range of Magnetic Valves up to 70 Ibs. per sq. in. 
or 100 Ibs. per sq. in. as 
required. This type of 
valve is capable of op- 


SPECIAL VALVES DESIGNED if required. per hn ae 
STANDARD VALVES DELIVERED ex stock. 


Efficient control is a matter of knowing just when to let things 
through. For example, the continuous, efficient control, whether 


up to 12” orifice. 


A flame proof solenoid housing, 
Buxton Certified, can be fitted 
where required 


we Magnetic valve CO. unite 


28, ST. JAMES’S PLACE, LONDON, S.W.|I. 
HYDe Park 7588 


(Manufacturers of Automatic Valves for over 20 years) 
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INSTALLATIONS 
AT BRADFORD , Sagres 


— eee: eng 


For over 100 years we have been serving the 
Gas Industry and the illustrations show 
equipment recently installed for the North 
Eastern Gas Board at Birkshall Works, 
Bradford. 


Condensing Plant 

Tar Extractors 

Washers (Pumpless Patent) 
Oxide Purification Plant 
Boxless Purifiers (Prov. Pat.) 
Liquid Purification Plant 
Mechanical Handling Plant 
Coke and Pan Ash Washers 
Purifier Control Valves 

Gas Pre-Heaters 

Briquetting Plants 

Refractory Brick Making Plant 
Special Pipes and Connections 
in cast iron and steel 


Manufacturers of 


Two Claphams’ Multi-pass Vertical Water-tube Condensers. 


CLAPHAM BROS. LIMITED 


MAKERS OF GAS WORKS EQUIPMENT SINCE 1837 
KEIGHLEY - YORKS Tel: 2787-2788-Grams: ‘Clapham Bros. Keighley’ 
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| you always get the best 


STOVES LTD 


NHILL-LIVER P OQ 


OFFICE ©: 9t FARRINGDON ROAD. 


. 


c 
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| GAS 
Technical GOVERNOR 


data that gives 


os Results 
PEEBLES & CO., LTD. 


TAY WORKS, WEST BOWLING GREEN STREET, EDINBURGH, 6 
Telephones : LEITH 36544 & 35069 Telegrams : “* TANGENT, EDINBURGH ”’ 
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. : 2 on 9 
“consider this coraciiforme. 


Medieval legend has it that the Kingfisher 
was originally a plain grey bird until it was liberated from 
Noah’s Ark; then as it flew towards the sun its upper plumage took on 
the colour of the sky, while its breast was scorched by the setting sun. 
Not least of its colourful features is the brilliant red, long, 
tapering bill, with which it spears the fish on 
which it preys with sustained accuracy. 


tence ce eR iam wt 


Sustained accuracy is vital also to a good 
gas meter : Alder & Mackay meters are 
subjected to meticulous tests to ensure 

a high standard of accuracy. 


on 


* The order Coraciiforme is a term of classification used 
by ornithologists, and includes the family of Kingfishers. 


Here is the D.1/200 c. ft. ordinary meter 
intended to meet most domesticloads. Re- 
designed internally, it sets new standards 


of accuracy and longevity. 





ALDER & MACKAY LTD 


MAKERS OF METERS 
EDINBURGH, LONDON, BRADFORD & BRANCHES 


DETROIT PU BLIC LISRARY 





GAS JOURNAL 





This calls for 
Dresser STYLE 60 
leak clamp! 


The Style 60 leak clamp provides a permanent method 
of stopping escapes occurring at socket and spigot 
joints due to movements in soft ground, vibration or 


other hazards. Applied whenever a joint is 
uncovered a Style 60 clamp will ensure against future 
leakage at the joint and the expense of reopening 

at a later date. Sizes from 3” to 48” for all types of 


socket and spigot joints. 


SUNIL BO insite teak camp 


Direct from works to customers and obtainable only from 


DRESSER MANUFACTURES (ENGLAND) 
39 VICTORIA STREET, LONDON, S.W.1. 
















Telephone : Abbey 5238. 


150 horse-power 


FOWLER 


Diesel Locomotive 


at Messrs. Boots 


Beeston Factory, Nottingham 


CLEAN AND SMOKE-FREE Operation is 
essential for the manufacture of pharma- 
ceutical products. This is one of the 
many advantages achieved by the use of 


Fowler Diesel Locomotives. 


ioc 
DIESEL LOCOMOTIVES 


In rail gauges from 2ft.—5ft. 6ins, 


Some users of Fowler Diesel Locomotives 


Anglo-Iranian Oil Co. Ltd., Llandarcy. 
Associated Portland Cement Manufacturers Ltd. 
Barrow Ironworks Ltd., Barrow-in-Furness. 
Boots Pure Drug Co. Ltd., Nottingham. 

British Aluminium Co. Ltd. 

British Electricity Authority. 

British Railways. 


Information and literature from : 


John Fowler & Co. (Leeds) Ltd., Leeds, Yorks. 
Telephone : Leeds 30731 (10 lines) 


A Product of the Marshall Organisation, 
Gainsborough, England. 


Cambrian Wagon Works Ltd., Cardiff. 

Cargo Fleet Iron Co. Ltd., Middlesbrough. 

Carntyne Steel Castings Co. Ltd., Renfrew. 

Cerebos Ltd., Co. Durham. 

Coivilles Ltd., Motherwell. 

Edward Curran & Co. Ltd., Cardiff. 

Joseph Crosfield & Sons Ltd., Warrington. 

Dorman, Long & Co. Ltd., Middlesbrough. 

Enderby & Stoney Stanton Granite Co. Ltd., Nr. Leicester. 
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LIMITED (One of the Dresser Industries) 
Telegrams : Dresclam Sowest London. 


FWSS5 


Fisons Ltd., Immingham and Avonmouth. 
John Garrington & Sons Ltd., Bromsgrove. 
Guest, Keen and Nettlefolds Ltd., Cardiff. 
Imperial Chemical Industries Ltd. 
Richard Johnson & Nephew Ltd., Manchester. 
Richard Hill Ltd., Middlesbrough. 

Arthur Lee & Sons Ltd., Sheffield. 

Michelin Tyre Co. Ltd., Stoke-on-Trent. 
National Coal Board. 

Nitrogen Fertilizers Ltd., Nr. Scunthorpe, Lincs. 
North Bitchb::rn Fireclay Co. Ltd., Darlington. 
North Devon Clay Co., Torrington. 

North Eastern Gas Board. 

Pressed Steel Co. Ltd., Cowley, Oxford. 
Rylands Bros. Ltd. Warrington. 

“Shell’’ Refining & Marketing Co. Ltd. 
Shell-Mex and B.P. Ltd. 

Southern Oil Co. Ltd., Manchester. 

The Steel Company of Scotland Ltd., Glasgow. 
Thomas Summerson & Sons Ltd., Darlington. 
Thames Board Mills Ltd., Purfleet. 


ee A i AE 
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Heard the latest? 


ee j 


aetna 


ne EERE 


There’s room for a second cooker, if it’s a Funior General. Women everywhere 


Bu sy mot h ers t 0 d ay are blessing it for the extra cooking space it provides—and at such a low price too 


can’t do without a second cooker—A JUNIOR GENERAL! 


Once upon a time, a mother’s life was full of cookery * Stands only 12” high. Is 12” deep x 20” wide. 
complications, How to get the puff-pastry cooked at the 


; * Has a quick heating oven... 
same time as that mice rice pudding (for the kids) — 


“4 endless battles fitting batteries of saucepans on to four * ... with a handy drop-down door. 
gas rings. But now the clever little creatures have hitona | ™ Supplied with either 2 boiling burners, or 1 
ester. brilliant solution. It’s the Junior General, General Gas burner and a full sized grill. 
Appliance’s low-priced baby gas cooker. It’s easy to see * Solidly built, and finished in cream and black 
the reason for its popularity. vitreous enamel. 
e, Lincs. 


ington. 


PASS ON THE GOOD NEWS TO YOUR CUSTOMERS! | 
YOUR SALES WILL SHOW HOW GRATEFUL THEY ARE! 


@ GENERAL GAS APPLIANCES LIMITED, CORPORATION ROAD, AUDENSHAW, MANCHESTER Al 
(Proprietors: Allied Ironfounders Ltd.) -— 





lasgow. 
ngton. 


GAS JOURNAL 


One of the reinforced concrete structures reconditioned with Gunite for the 
City of Carlisle Gas Undertaking. 


Gunite—concrete applied by air pressure— 
has numerous applications where its great 
density and extreme adhesion have excep- 

tional value. 


For repairing reinforced concrete 

it has particular merit, as, due to the method 
of application, a uniform density and adher- 
ence is obtained whenever Gunite is applied. 


For lining coal bunkers and steel 

chimneys it possesses great resistance to 
corrosion and protects steel-work from the 
abrasive action of coal or coke. 


Handbook ‘** GUNITE ’’ sent on request 


THE 


CONGRETE PROOFING 


C0., LTD. 


100, VICTORIA STREET, S.W.| 


Telephone : Victoria 7877 & 6275 
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Coal Gos Now-Atmnedjheric 


Used in Water 

Heating Appliances 

of all types :— 

Fires, radiators, cookers, 
portable boiling rings, overhead radiant heaters, 
infra red heaters, boilers, ovens, canteen equip- 
ment, etc., etc. 

Please write for catalogue No. 205. 


BRAY 


GEO. BRAY & CO., LTD., 
Blackman Lane, Leicester Place, Leeds, 2. 
Telephone : 2098! (8 lines). Telegrams: “Bray, Leeds 2.” 
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Gas and coke oven executives 
already use 549) Chasesides 
to speed up “handling” —and 


ileal noni nthe scence teenies 


this hydraulic-control model 


is speedier still. Please write 






for details to- day to : Chosesde cig re a La, Hertford, Herts. 
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ASSOCIATED LEAD 
and the Gas Industry 


Ben D GAR Fires * LEAD ALLOY GAS PIPES 
WHITE LEAD PAINTS Genuine and Tinted 
A > ie ie oe Om ve Dn» en ca a ocr @ 1 (0) ro © TE ©] (0 
REY CLEAR LTAINES « LIQUID RED LEAD 
SOLDER~+* CALCIUM PLUMBATE PAINTS 


b's o Os Oe Oe oe © Game eo De Om ove DE @ a cel tlo(emns mm @) 


lhex House, Mir 1 r Hou Vewcas! 
Export enguiries to - The A sted Lead Manufacturers Exp 


ASSOCIATED LEAD “sxcrscrenres 


ASSOCIATED 


4 LEAD y 


‘ fer,” 3 et wi 


* For a complete list of Associated Lead products please send for Products List booklet to any of the above addresses. 
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What do you ask of 
a water 
heater 7 


Hot water immediately! 
Boiling water in 30 seconds! 
Economy in fuel consumption! 
Ease of operation! 


TO" 


Automatic instantaneous action! 
Reliability! 


Low maintenance costs! 


SUPPLIES ALC THE 
ANSWERS 


Manufactured by 


J. H. ROBINSON & CO. (LIVERPOOL) LTD. 


MILL LANE OLD SWAN LIVERPOOL, 13 
MAKERS OF THE FAMOUS ROBINSON GAS METER 


Sales Office: 85, MOSLEY STREET, MANCHESTER, 2 
Office and Works for SCOTLAND: 3-5, NICOLL PLACE, EDINBURGH, 6 
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The watch-dog of workers 


HAND SAFETY 


for over sixty 


/ ah iN a 


Y 2 = 
EVERTRUSTY 


Since the birth of industrial 


safety, the famous “ EVER- 
TRUSTY” trade mark has 
distinguished the best from the 
second best in industrial 
gloves, goggles, respirators, 
clothing and other safety 
appliences. For free illus- 
trated catalogues of the 


in safety products, write 
WALLACH *2°%:; 


*“EVERTRUSTY” range 
for catalogues No. 12. 
For over sixty years specialists in Industrial Safety 


of what is latest and best 
49, TABERNACLE STREET, LONDON, E. 


HICK HARGREAVES 


AND COMPANY LTD BOLTON 


STEELTUBES CE FITTINGS 


The Bradford Tube Works 
occupies a factory area of 
some three acres exclusively devoted 
to the manufacture of Steel Tubes 
and Fittings. 
Contractors to Admiralty and War Office. 
Extensive stocks. 


SM/2B 1008/2 


OUR ROTARY COMPRESSOR 
HAS MANY ADVANTAGES 
IN DESIGN AND PERFORMANCE 


EASE OF INSTALLATION 
MINIMUM MAINTENANCE 
NO SUCTION VALVES 
METALLIC GLANDS 
ROLLER BEARINGS 
SILENCE IN OPERATION 
RETENTION OF INITIAL 
HIGH PERFORMANCE 


The illustration shows an air-cooled Compressor 
for 15 p.s.i.g. Also available as a water-cooled 
machine for h.p. distribution. 
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VIM _ Leather’ Packings form a vital part in the operation of hy- 
draulic, pneumatic and other mechanisms. 


Resistant to oils, acids, gases, sea-water and high temperatures they 
are guaranteed to last at least twice as long as any other leather 
packing for similar service. 


We have in Birmingham a Leather Packings Division including a well- 
equipped factory engaged in the production of the celebrated Vim 
Leather Packings. Precise methods of manufacture, high quality of 
materials and rigid inspection are maintained. 


A Service Engineer would gladly co-operate 
Edgar 


aucghan 


€ Co. Ltd. 
Leather Packings Division 
BIRMINGHAM . 4 . ENGLAND 
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6M. and “G.M.1” are the Gas 


Meter solders by FRY’S which 

have been developed especially for use in gas meter 

production and repair. The use of the “G.M.”’ Solders 

with a suitable FRY’S Flux ensures swift — economical 
production and a safe, reliable joint. Other FRY’S soldering 
products of interest to the industry are FRYOLUX Solder 
Paint for all forms of tinning and sweat soldering and Blowpipe 
strip for fine work. But for all forms of soft soldering, there’s 
a FRY’S product— often produced exclusively for the process. 


Why not write for full details of the FRY’S range of solders now ? 





Pean we help you 








FI 

The FRY’S team of solder experts are readily E/ 
available to solve any problems you may have 
concerning soldering. We look forward to hearing 

from you. 

OE, M. . : 

eff 

WwW 

4 an 

+ ‘ ’ 
Metal Foundries Limited B 
vir 


Tandem Works, Merton Abbey, S.W.19. Telephone: MITcham 4023 


And at MANCHESTER - GLASGOW + BRISTOL - BIRMINGHAM -: DUBLIN 
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AEROGEN GAS GENERATORS 


PETROL AIR: 300 B.T.U. per cubic foot 
PRODUCER AND PETROL COMBINED: 
480 B.T.U. per cubic foot 


Suitable for Domestic 
Commercial and _ Industrial 
Appliances at Home or Abroad 
where Town’s Gas is not readily 
available. 


Outputs of Plants Range 
from 100 Cubic Feet to 
15,000 Cubic Feet per hour 


Full technical information can be obtained from: 


THE AEROGEN CO. LTD., 
ALTON, HAMPSHIRE, ENGLAND 


Telegrams: Aerogen, Alton, Hants. Telephone: Alton 2081 
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Outputs from 30 to 400 Ibs. steam per hour, at work- 
ing pressures up to 100 Ibs. per square inch are 
available for all industrial steam processes. 


FULLY AUTOMATIC aa LONG LIFE P ¥ 
EASY MAINTENANCE - QUICK STEAMING ae 





V.S. SERIES 
GAS - FIRED BOILERS 


Among the many applications of this highly 
efficient equipment are Dairy Sterilisation, Bottle 
Washing, Steam Presses, Vulcanizing, Hospital 
and Laundry Work, Cooking, Heating, etc. 


Full technical data from : 


BROCKHOUSE HEATER CO. LTD 


VICTORIA WORKS, WEST BROMWICH, STAFFS. 









London Office: 25, Hanover Square, W.|. 
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MBERS OF THE INERNA! 


SUTTON 


CTl7i0a 


THIS 50 FT. MOBILE STACKER 





CRONE & TAYLOR LTD. 
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CAN BE HANDLED BY ONE MAN= 
THE MOBILE SHOVEL DRIVER= 
THIS MEANS A REAL SAVING 


IN HANDLING... 


and it is really mobile—a Mammoth has been towed 200 miles in 12 5 
hours — proof of its roadworthiness. 

The C.T. Mammoth illustrated can shift 80 tons of coal per hour, has 
a large feed hopper which facilitates tipping for mechanised shovels 
or grabs. Built to withstand years of hard usage, even misuse. 


Made in three sizes: 40 ft., 50 ft., and 60 ft., and available with diesel or 





electric drive, the C.T. Mammoths are the solution to most problems 


of stacking loose materials. Fully illustrated technical data on request. 


Send 
OAK : Ss T HELENS ; LANCS A 
Telephone : St. Helens 3397 Tele 


A 
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The photographs illustrate the 
\ steelwork for the Boiler House 
and Turbine House of a Power 
Station for the Public Works 
Department of New South Wales, 
Australia. Total weight of steel 3,000 
tons. The building is of all-welded 
rigid frame construction. 

Main contractors:- 

Messrs. SIMON-CARVES Ltd., 
Cheadle Heath. 
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BOOTH 


STEELWORK 


JOHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON 


Telephone : Bolton 1195 LONDON: 26 VICTORIA STREET, WESTMINSTER, S.W.! Telephone: Abbey 7162 


























2 
iS 
FIG. 418 
is — 
THESE few of i 
are a few of the screwing tools we supply 
~ tFIG. 456 
ce We can supply any make, any size, 
any pattern to your order, but 
st. if you care to seek our advice from 
30 years experience it is at your 
disposal. 
Send for prices and particulars to :- 
A BBOTT. BIRKS & CO.. LTD, 9-91 BLACKFRIARS RD., LONDON, S.E.1 
z elephone: WATerloo 4065 (4 lines) TOOLS AND EQUIPMENT FOR THE GAS INDUSTRY 


. 3946 
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ASK THE OILMEN? 
UT ATMTTTTLELT AN — 
‘Even for this job 


Crane had the valves 


we needed’ 


... the draughtsman would tell you 


When the oil industry needed valves for 

post-war development, it turned to Crane— 

and tens of thousands were produced for 

the vast new refineries,including power-plants. 

Crane makes almost every 

type of valve in general demand from 

}” to 16” sizes—and many specialised 

types as well. With its allied production of 

fittings, Crane offers the most complete 

range of equipment for controlling the flow 
of liquids and gases. If you need valves, of ( 


any size or type, ask Crane first. 


a a 


A 


t 


ii 
5 ~ A N E VALVES OF GUN METAL, CAST IRON AND CAST STEEL 


r A2 


CRANE LTD., 45-51 LEMAN STREET, LONDON, E.1. Works: IPSWICH - Branches: Birmingham, Brentford, Bristol, Glasgow, Manchester ! 
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bf YEARS SERVICE PAXMANS IN THE GAS INDUSTRY 


to the 


CARBONISING 
INDUSTRY 
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Getting the Best out of Breeze 


I is well-known that coke breeze as a by- 
product of the Gas Industry presents a 
problem in respect of its efficient disposal. 
Potential heat- and steam-raising qualities are 
available, but as every Combustion Engineer 
knows, there are difficulties associated with 
the burning of coke breeze. We have 
specially designed Economic Boilers to meet 
these peculiar conditions and our claim to 
raise steam from coke breeze with the 
maximum of efficiency combined with low 
carry-over is undisputed. 





The illustration shows an Economic Boiler 
burning 100%, coke breeze at the Reading Gas 
Works. This is only one of many such instal- 
lations in the Gas Industry. If you have a coke 
breeze problem let us examine it and present 


our proposals. fs 
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ELTHAM 


: SILICA SHAPES AND BRICKS 





LOW THERMAL EXPANSION 
TRUE TO SHAPE & SIZE - FIRST CLASS FINISH 
HIGH RESISTANCE TO ABRASION 





THE MELTHAM SILICA FIREBRICK CO. LTD DAVEY, PAXMAN & co. LTD. 


MELTHAM NEAR HUDDERSFIELD COLCHESTER 


TELEPHONE MELTHAM 321 TELEGRAMS REFRACTORY, MELTHAM” 





Telephone: Colchester 5151. Telegrams: Paxman, Colchester 
B.29 
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The foundations of integrity and dependability laid by Thos. W. Ward 75 years ago 
have served us well, Maintaining the cardinal principle of giving a square deal to industry, 
the Ward Group of Companies has grown from strength to strength, until today it 


is able to offer to industry throughout the world 

S 0 UA R E op E A L services and products beyond the wildest 
dreams of the founder. 

ON A GL OBA L S CA LE Both at home and abroad, the name 
Ward has become a symbol which engineers and manufacturers 

have learned to rely on. There are sections which produce raw materials, 

sections whose province is machines and machine tools, and sections whose function is to 

provide service and assistance. The resources of all these widely separated yet 

closely integrated departments are available to the customer who consults any one of 

them. The experience of one is the experience of all. 


The TWW Service Includes :- 


IRON AND STEEL - NON FERROUS METALS ~ PLANT & MACHINERY - TRACTORS & EARTH MOVING PLANT - FOUNDRY PLANT & 

SUPPLIES - CONTRACTORS’ PLANT & EQUIPMENT - EXCAVATORS & CRANES - INDUSTRIAL PLANT - STRUCTURAL STEELWORK 

CEMENT ~- GRANITE & FREESTONE + ROADSTONE & ROADMAKING ~- INDUSTRIAL DISMANTLING - RAILS & SIDINGS 

SHIPBREAKING - WIRE & WIRE PRODUCTS + NUTS & BOLTS - PACKINGS & JOINTINGS - INSULATING MATERIALS 
FOOD PREPARING MACHINERY 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD 


AND LONDON, GLASGOW, MANCHESTER, BIRMINGHAM, LIVERPOOL, BRISTOL, GRAYS, WISHAW, PRESTON, BARROW, BRITON FERRY 
MIDDLESBROUGH, MILFORD HAVEN, INVERKEITHING. ANTWERP, PARIS, BOMBAY, CALCUTTA, SYDNEY, AND STOCKHOLM 
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[nvest in a Coat! 





You can INSURE against RUST by using 


COLD REDUCED CQ@ALTEID SHEETS 


yk cold reduced steel base has excellent forming properties 


under the press, and the heavy coating of Tin, Tin- 


Terne or Lead gives a first-class bonding surface for paint 


and low temperature enamels. 

Cold Reduced Staftord- 
shire Heavily Coated Sheets 
are widely used by the Motor, 
Gas, Fire Fighting Equip- 
ment, Ventilation and Dairy 
Utensil Industries — in fact, 
wherever specially resistant 


coatings are required. 
= 


These sheets are available in 
all sheet sizes and gauges in 


the following qualities:— 


Staffordshire Heavily Coated 
Charcoal Tinned Sheets 


Staffordshire Heavily Coated 
Ternecoated Sheets (7% Tin) 


Staffordshire Heavily Coated 
Genuine “Tin-Terne” 


Ternecoated Sheets (20% Tin) 


Staffordshire Heavily Coated 
Leadcoated Sheets (2% Tin) 





Enquiries should be addressed to :— 





RTSC Home Sales Limited 


Speciality Department 


Ad Park Street London WI 


Telegraphic Address: ““Homerold” Audley London - Telephone: Mayfair 8432 


The Home Sales Organisation for the Mild Steel Flat Rolled Products 
of RICHARD THOMAS & BALDWINS LIMITED and 
THE STEEL COMPANY OF WALES LIMITED 
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V4 hen washing machines are Acme-fitted 


thos women know they’re buying the best... 


| are buyers of washing machines. 
Women are buyers of wringers. And when 
women think of wringers they think of the 
Acme. So when your machines are Acme-fitted 
your customers know that they must be, like 
the Acme, the best on the market. 

Seventy years of good, solid British manu- 
facturing, skill, research, and experience stand 
behind each Acme—and generations of women 
know this to be true. Acme is the perfect 
expression of real and continuous progress in 
the history of wringing. Thus, every feature for 
which Acme is famous, has sprung from a 
known need; has been tested, tried and found 


successful before it leaves the factory. 





Today the new Acme has “pressure 
indication”, a development which, by assur- 
ing the correct pressure for every kind of fabric, 
takes the guesswork out of wringing. Silks, 
cottons, woollens, linens, now receive exactly the 
right pressure needed to extract water, expel 
embedded dirt and preserve the life of each fabric. 
Thus wringing is made simpler and easier. 
Acme does a better job, lasts longer and 
gives the best results. That’s why Acme’s 
reputation is world wide. That’s why more than 
four million women have chosen an Acme in 
preference to all others. That’s why, when your 
washing machines are Acme-fitted, women 


know they’re buying the best. 


ACGME WRINGERS LIMITED DAVID STREET GLASGOW SE 
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INSTALLATIONS ABROAD 


Carburetted Water Gas Plant 







Brisbane Gasworks 


Queensland, Australia 
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' 
When high thermal shock 


resistance counts... 


Vitreosil has an extremely low co-efficient of expansion and 
is free from fracture due to rapid changes in temperature. 
The high working temperature of 1000°C. and homogeneous 
surface makes it the ideal material for laboratory analyses, or 
combustion experiments where high purity is essential. A 
comprehensive range of laboratory pieces and special analysis 
equipment is available. 


VITREOSIL 


| pure fused silica 


The attractive translucent finish 
of a Vitreosil gas globe is ideal 
for diffused lighting. A standard 
range of gas globe fittings is 
always available for prompt 


delivery. 
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--- but you can get a far better finish 
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GAS INFRA-RED installations by Parkinson 9m 
and Cowan not only speed up the rate of drying | 
but ensure a better finish at the same time. 

Our illustration shows tinplate cans being dried 
in 1} minutes by three 2 ft. diameter Gas Infra- 
Red tunnel units with a torsional type conveyor. 
These tinplate cans emerged with a finish 
unobtainable by any other means in so short a 
space of time. 

Put GAS INFRA-RED to work in your factory. 
We shall be glad to let you have full details. 
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PRICE FREEDOM FOR COKE 


The road traversed by coke production is singularly 
bumpy. But its condition is nothing compared with 
that more widely known and distrusted road followed 
by coke sales. Potholes and hazards abound and the 
ordinary traveller (the fuel consumer, that is) is hardly 
to be blamed if bitter experience prompts him to seek 
some other route towards comfort conditions in the 
home. It is abundantly plain that the coke problem is 
the most immediate of those now facing the gas indus- 
try. Public interest in the fuel has been stimulated by 
expensive and exhaustive means, and it now behoves 
the industry to live up to its promises and deliver the 
goods. That all too often it fails to do so is reflected in 
the correspondence columns of our daily papers and in 
the increasingly vitriolic comments of our women 
columnists. This is bad publicity, all the worse because 
it reveals wasted effort. Something must be done about 
it—now. 

One solution has been suggested by the North Western 
Gas Board—a body well qualified to comment on the 
coke problem— in its deeply reflective newsheet Focus. 
No. 12 in this series of concise surveys of topics having 
a bearing on the gas industry deals with coke in the 
inland market (this being a sequel to No. 11 which 
analysed trends in coke export sales) and neatly fits into 
the proverbial nutshell the story of the coke position 
today, and particularly that applying in the North West. 
Its sting is in the tail end of the story, which includes 
outspoken comments on the Government price control 
and ‘ programming’ of coal and coke supplies. 

It is pointed out that because coke output in 1952 
was nearly 50% higher than before the war, while direct 
consumption of coal in the inland market was 4% lower, 
a substantial long-term advance is indicated. But the 
translation of this higher output, which is to some extent 
the inevitable outcome of higher gas production, into 
higher sales at a stable and remunerative level is a task 
fraught with difficulty. Sales in the North Western area 
during the current financial year are running about 4% 
above 1952-53 but are still below the 1950-51 and 1951- 
52 totals. The fact that domestic coke sales appear to 
have declined after 1950 while sales to hospitals, schools, 
etc., which received the greatest priority in the winter 
of 1950-51, were well maintained, seems to confirm the 
effect of the possibility of renewed shortage and restric- 
tion, in particular, on domestic coke consumption. 


Focus, while welcoming the removal of restrictions 
on the quantity and source of supply of domestic coke 
sales early last month, points out that there are still a 
number of major handicaps which limit the operation of 
the solid fuel market and which continue to complicate 
the task of establishing consumers’ confidence in the 
steady flow of winter coke supplies. Although all coke 
consumers are now free to buy coke in any quantity and 
from any licensed supplier, the gas boards are still 
unable to decide for themselves how much coal of each 
grade they will buy for carbonisation. ‘ Until coal 
prices are freed from all restrictions and allowed to 
move in line with relative cost and scarcity, coke pro- 
ducers will have no guarantee of continuity of supply 
in the particular grades of coal which they need to pro- 
vide coke of a consistently high quality.’ 

It is also pointed out that, since coke prices remain 
under Government control, ‘freedom to sell is not, as 
yet, matched with equal freedom to reflect in prices the 
cost of what is being sold.’ Moreover, the supply of 
house coal to domestic consumers remains controlled in 
quantity and source of supply as well as price. ‘ This 
means,’ states Focus, ‘ that the bulk of solid fuel sold 
to domestic users is still outside the range of individually 
planned expenditure. Economy and accumulation of 
stocks are insufficiently encouraged with the result that 
the onset of severe weather brings a sudden and very 
substantial increase in demand for coke as substitute for 
‘rationed’ coal. In the absence of freedom to adjust 
coke prices, this is bound to place a strain on the main- 
tenance of coke stocks and the continuity of coke 
supply. Experience of de-restriction of domestic coke 
supplies in the winter of 1950-51 showed that coal 
shortage as it emerged from the system of rigid prices 
and ‘ programmed ’ allocations can bring about a severe 
coke famine which is bound to influence the course of 
sales in future years. The various advantages of coke 
cannot exert their full influence on consumer demand 
until all risk of shortage and restriction is removed. 

This criticism of existing price control machinery and 
warning of future difficulties unless coke output and 
sales can be properly expanded is timely. Not for the 
first time the North Western Gas Board is to be compli- 
mented on acting as spokesman for an industry which 
is sometimes extraordinarily reticent in making known 
its hopes and fears. 
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A YEAR OF RECOVERY 


Dr. Harold Hartley’s speech at the annual meéting 
of Radiation Ltd. last Wednesday bore welcome testi- 
mony to the fact that 1952 was a turning point in the 
fortunes of that sice of the gas industry which remains 
under private enterprise. Following the immediate post- 
war years the manufacturers of gas appliances experi- 
enced a difficult period in which materials were scarce 
and the ban on promotional gas publicity, the incidence 
of purchase tax, and the restrictions on hire purchase 
terms contributed to a reduced demand for their pro- 
ducts. As recently as the first quarter of 1953 the 
recession was even worse than at the end of 1952, 
but by the end of the year the Radiation Group had 
built up its output to 7% greater than for 1952, and 
Dr. Hartley reported that in the first quarter of the 
present year the increased production had been well 
maintained. Profits of the Group for 1953 were 
£1,058,000 gross, against £818,000 for 1952; after 
taxation the figure was £421,000, against £367,000. In 
the Group’s record year, 1950, gross profits were 
£1,284,000, so that despite a useful recovery profits 
are still below the achievement of that year. Although 
the value of sales in 1953 was almost equal to that of 
1951 the gross trading margin was some 15% less. 
The new dividend rate of 124% compared with 10% 
for 1952 is now covered a little more than one and a 
half times by earnings. 

Freer advertising, a slight easing of purchase tax, 
and the removal of hire purchase restrictions on water 
heaters all contributed to improved conditions in the 
year under review; in the latter half of the year output 
of water heaters was nearly double that of 1952. 
Another helpful factor was the announcement early 
in 1953 by some of the area boards that they would 
not ask for increased gas prices for a given period, 
followed later in the year by price reductions in some 
instances, notably in the East Midlands. While the Gas 
Council and the area boards are constantly urging the 
economic advantages of utilising gaseous and solid 
smokeless fuels in improved appliances the continued 
burdens of purchase tax and hire purchase limitations 
are acting as a brake on sales. Their removal would do 
much to help the housewife to eliminate some of the 
drudgery of her daily chores, but so far, representations 
to the Chancellor of the Exchequer have had no 
effect; at least not up to the time of writing, at which 
stage the 1954 Budget remains a secret. It is noteworthy 
to recall that since February, 1947, Radiation has 
increased the price of its gas cookers in production only 
once, in October, 1951, when there was a price increase 


of about 7%. What may be the effect of current wage 
negotiations remains to be seen. 
Over 750,000 low-cost cookers—the 4180—have 


been sold since production was started soon after 
nationalisation, and Dr. Hartley said its price is one of 
the principal tools used by the nationalised industry to 
maintain the cooking load. This year it is being 
replaced by an improved low-cost type—the 4183—of 
all-steel construction in a new stain-resisting enamel 
in either cream or grey texture finish. In 1952 the 
monthly production of gas cookers by the whole indus- 
try fell from 71,000 to 60,000, largely as a result of 
credit restrictions. In 1953 there was a partial recovery 
to 65,000 monthly. In the last three months of the year 
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production averaged over 81,000 monthly, against about 
55,000 in the corresponding three months of 1952. 


Radiation serves both sides of our ‘ two-fuel’ indus- 
try, and in the coke appliance field an improvement 
in trade is recorded, particularly in the sale of appli- 
ances to housing authorities. The Ridley Committee 
recommendation that there should be made available a 
convector-type solid fuel fire which could be fitted into 
existing coal grates was met—it was indeed anticipated 
—by the ‘ Parkray’ fire, which has been approved by 
the Ministry of Fuel and Power for use by local 
authorities. Experience has confirmed the belief that 
use of the fire will do much to enable fuel saving to 
be effected and an improved standard of comfort to be 
attained. Smokeless whole house heating equipment 
with a high thermal efficiency of 70% has also made 
considerable progress during the year. Turning to 
exports, Dr. Hartley said experience in 1953 had again 
emphasised the need for stable conditions for inter- 
national trade if exporters and importers are to play 
their full part in the economies of their countries. 
World prosperity would be promoted if the British 
Commonwealth of Nations were to remove the artificial 
barriers which hamper the free exchange of services 
and commodities and thus provide an internal market 
comparable with that of the United States. 


The year under review was a period of stresses and 
strains and served again to demonstrate the spirit 
of co-operation throughout the Group, and Dr. Hartley 
generously acknowledged the help the Board had 
received from all its colleagues in the organisation. We 
described Dr. Hartley’s review 12 months ago as 
‘severely factual but far from gloomy’. His address 
last week was happier and more confident in tone, but 
it left no-one in doubt as to the necessity for con- 
tinued concentration on appliance research and on 
ever-improving production methods. An efficient and 
prosperous appliance industry is important for the 
success of the nationalised industries, just as efficient 
and prosperous fuel industries are for the appliance 
manufacturers. Without suitable appliances the fuels 
are of little use to the consumer. 


ANOTHER ‘SMOG’ CONVENTION 


Proposals for making the City of London a smoke- 
less zone were opposed by property owners when the 
City of London (Various Powers) Bill was discussed in 
the House of Commons. Objectors to the Bill were the 
Associated Owners of City Properties, who contended 
that the proposed new laws would impose an unreas- 
onable burden on property owners. On the heels of 
this debate came the staging at the Mansion House 
of a joint conference of the Coal Utilisation Council 
and the Combustion Engineering Association, when the 
Lord Mayor of London, Sir Néel Bowater, said that 
they had decreed the City of London a smokeless zone. 
He added, simply, effectively, directly: ‘We want our 
new city to be a healthy place for our businessmen to 
work in.’ 


Chairman at the morning session of the full-day 
‘Smog’ conference was the President of the Coal Utili- 
sation Council, Mr. J. Stanleigh Turner, and the first 
address was by the Chairman of the Advisory Com- 
mittee on Fuel Efficiency to the Minister of Fuel and 
Power, Captain (E.) W. Gregson, R.N.R., who has 


— acacia tile a see amcaeieitaces saan Cannan a Bi Ope iinet ETE Og ee | 





— -—- As = mee =e ac 


—p = Te oO fD = —fr eK TA Re 








bal 


wT ww 








| 


EE 


r= 


- —- er ns 


April 7, 1954 






contributed so much valuable information at meetings 
of the Institution of Gas Engineers. Captain Gregson 
reminded us of what happened in London in the Decem- 
ber of 1952—a death rate which, caused by smoke pollu- 
tion, roused the public conscience and led to the setting- 
up of the Beaver Committee which is dealing with the 
whole problem on a very wide basis. In a crowded 
field, Sir John Charrington, also well known to the 
gas industry, was quickly off the mark giving his views 
on the fuel available to make possible any type of 
smokeless zone or any reduction in the destruction 
brought about by sulphur-laden smoke. Suitable fuels, 
such as ‘Coalite,’ ‘Rexco,’ ‘ Phurnacite —and, of 
course, anthracite—can be burnt satisfactorily in the 
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open fireplace. Supplies, however, are strictly limited 
and it is doubtful whether any additional quantity 
could be made available for the City. Gas coke, how- 
ever, in a suitable grate, preferably with gas ignition, 
can be burnt satisfactorily. It has been estimated that 
about 80% of the gas coke made in London could be 
used for this purpose; and it is hard to see any 
difficulty in regard to the availability of gas coke sup- 
plies. For openable or closed stoves, a wider range 
of coke can, of course, be used. Here again there is no 
difficulty. Similarly, the use of coke for central heat- 
ing Offers no problem. We fail to see the validity of 
the contention of the Associated Owners of City 
Properties. 


THE ROYAL SOCIETY OF ARTS 


We can add nothing significant to the shower of eulogy 
and congratulation which has so deservedly fallen on the 
Royal Society of Arts on the occasion of its bicentenary, 
but we can record the gratitude of the gas industry for 
the useful support it has received at the hands of the 
Society since the beginning of the nineteenth century. In 
the excellent history by Mr. Derek Hudson and the present 
secretary Mr. K. W. Luckhurst, we find it recorded that 
‘in 1808 (the year after the first gas street lights in London 
were erected in Pall Mall) Samuel Clegg, inventor of the 
water-sealed gasholder and later of the gas meter, was 
awarded a silver medal for a paper on gas-lighting in fac- 
tories and public buildings. It was about 1880 that the 
famous Cantor Lectures were inaugurated, based on a 
munificent bequest of Dr. Cantor.’ These were originally 
and are still largely restricted to industrial technology, and 
they were intended to provide for a more exhaustive treat- 
ment of a subject than was possible at a single meeting. 

Our own Vivian B. Lewes began his career as a lecturer 
to the Society with a single paper on ‘The Commercial 
Synthesis of Illuminating Hydrocarbons,’ in which he made 
the first public announcement of a process for the manu- 
facture of calcium carbide on a commercial scale for the 
generation of acetylene in 1895. He followed a few years 
later with a series of Cantor Lectures on the same subject. 
But perhaps his most important contribution under these 
auspices was his series of lectures in 1898 on the incan- 
descent gas mantle ‘ which revolutionised the use of coal- 
gas as an illuminant.’ 

We remember, though these authors do not record them, 
his later series on the carbonisation of coal, 1911, as well 
as W. A. Bone on coal and its conservation, in March, 
1919. The Royal Society of Arts has provided a platform 
for several eminent gas engineers and technologists who, 
in this calm atmosphere, have been able to contribute use- 
fully to the broad philosophy of the processing of coal 
for the production of the refined fuels suitable to a modern 
civilisation. 

The book before us is a history of a truly extraordinary 
voluntary effort to encourage and to keep in the public 
mind activities in a bewildering variety of techniques. The 
reader will find in it facts and dates he has long since for- 
gotten. The famous Marsh’s test for arsenic was 
announced to the Society in 1836 and earned him a gold 
medal. .As long ago as 1791 the Society published an 
article on the smoke problem with an astonishingly modern 
flavour. A hundred years ago, Dr. Neill Arnott lectured 
on the smoking house chimney. Indeed, the Society itself 
seems to have originated in the interest of its principal 
founder, William Shipley, in the fuel situation at North- 


ampton in the winter of 1751-52, when he raised a fund 
to buy coal cheaply at summer prices and resell it to the 
poor in the winter without profit. 

The story of the rapid rise of the Society in the 18th and 
beginning of the 19th centuries and the reasons for these 
variations is recounted in a most interesting manner. The 
Society owes nothing to Government support, but since 1840 
it has owed a good deal to Royal patronage, for although 
(as we learned with something of a shock) it was not until 
1908 that it was granted permission to describe itself as 
‘Royal’ (it was granted a Royal charter in 1847) its 
rebirth since 1850, the period of the Great Exhibition, was 
very largely due to the steady support of Prince Albert, 
and since that date its President has always been a person 
of the blood royal, culminating in these days in the Presi- 
dency of the Duke of Edinburgh, an office which he 
accepted when Princess Elizabeth relinquished it, after an 
occupancy of five years, on her accession to the Throne. 

The Royal Society of Arts is probably known to most 
people now as an examining body of great usefulness in 
commercial subjects. Its position in an age of specialisa- 
tion is probably that of the man of general culture. In an 
age, when, to quote an old tag, more and more people know 
more and more about less and less, there is surely room 
for an institution which supports the view that the really 
educated man, ‘the round man,’ is he who is equipped to 
take an intelligent interest in every important facet of the 
life, natural and artificial, around him. 

This book is one for a place among the social histories 
of our country. 

ASHTON. 


SIMON-CARVES COKING PLANT 


What is claimed to be the biggest single coke oven contract 
ever placed in the United Kingdom has been signed between 
Dorman, Long and Co. Ltd. and Simon-Carves Ltd. for the 
building of a new battery of 150 twin-flue compound coke 
ovens, together with by-product plant and coal and coke 
handling equipment, at the Cleveland Iron and Steelworks of 
Dorman Long at Middlesbrough. The new plant will carbonise 
approximately 14 mill. tons of coal a year to supply coke for 
two new blast furnaces with a joint annual capacity of 
750,000 tons of iron. It will also enable Dorman Long and 
Co.’s present production of motor benzole to be doubled and 
will substantially increase the output of refined by-products. 
This new construction forms part of the third stage of 
Dorman Long’s £36 mill. five-year programme, which is in 
turn an important part of the second post-war development 
programme of the British iron and steel industry as a whole. 
Construction at the Cleveland Works site has already made 
considerable progress. 


Mr. H. W. Wippowson, who has 
represented Keith Blackman, Ltd., in the 
South Wales area since 1914 has retired. 
The area is now covered by Mr. J. G. 
EMINTON, of the Bristol office, who is 
responsible also for the territory extend- 
ing roughly west of a line Banbury- 
Witney-Salisbury-Poole and Swanage. 
Mr. Eminton will be assisted by Mr. 
JOHN WARWICK. 


Mr. E. Karrig, Assistant Manager of 
the South Wales Division of the National 
Benzole Co., Ltd.. has just completed 
30 years service w.th the Company. He 
captained Cardiff Swimming Club, played 
water polo for Wales, and served in the 
Canadian Forces during the 1914-18 war. 
Joining the National Benzole Co., Ltd., 
in 1924, he opened the Pontypridd Depét 
in that year and, 12 years later, he was 
appointed to his present post. Three of 
his sons are now commissioned and 
serving in the Royal Canadian Navy. 


Mrs. J. Smitu, J.P., Deputy Chairman, 
North Eastern Gas Consultative Coun- 
cil, has been appointed an Alderman of 
the West Riding County Council. Mrs. 
Smith has been a member of the County 
Council since 1937 and is also one of 
the Yorkshire representatives on _ the 
Advisory Council of the National Coun- 
cil of Labour Women. In addition to 
her Gas Consultative Council work, Mrs. 
Smith is a member of the local com- 
mittee of the Yorkshire Electricity Con- 
sultative Council. 


Mr. I. M. O. Hutcuison, Sales Direc- 
tor of the Balfour Group of engineering 
companies, has arrived in New York on 
the first stage of a four months’ round 
the world air tour which takes him to 
America, Canada, New Zealand, Austra- 
lia, Tasmania and South Africa. Johan- 
nesburg will be his final call. The tour 
has been undertaken to consolidate and 
further the interests of the Balfour 
Group (Henry Balfour and Co., Ltd., 
George Scott and Son (London), Ltd., 
and Enamelled Metal Products Corpora- 
tion (1933), Ltd.). 


Mr. MONTAGUE BURNINGHAM has re- 
linquished his position as Joint Manag- 
ing Director of Keith Blackman, Lid. 
He will, however, retain his Directorship 
and remain Chairman of the Company. 
With nearly 58 years service to his credit 
Mr. Burningham, who is a Fellow of 
the Institute of Company Accountants, 
joined the Company as a very junior 
accounts department clerk on June 15, 
1896, at the Fore Street office of the 
Blackman Ventilating Co., Ltd., in the 
city. In 1926 he was made Secretary 
of the Company, which was then known 
as James Keith & Blackman Co., Ltd., 
and three years later elected to the 
Board. The position of Financial 
Manager was attained in 1941, Deputy 
Chairman in 1944 and Chairman and 
Managing Director in 1945. In January, 
1952, owing to expansion of the Com- 
pany’s business and in order to share 
the duties devolving on Mr. Burningham 
up to that date, Mr. DonaLp S. Woop- 
LEY, M.I.MECH.E., M.I.H.V.E., who has 
been with the Company for 38 years, was 
appointed Joint Managing Director in 
addition to his post as Deputy Chairman. 
Following Mr. Burningham’s retirement 
from active participation as Joint 


Managing Director, Mr. Woodley has 
been appointed to undertake the full 
duties as Managing Director. 
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Personal Notes 


Mr. A. B. BLUNSDEN, M.LCHEM.E., 
AR.LC.. and Mr. J. R. JAMES, B.A., 
F.R.G.S., have recently been appointed to 
the Board of Directors of Purimachos, 


Ltd., manufacturers of _ refractory 
cements. 
Mrs. W. ANDERSON has _ been 


re-elected President of the Women’s Gas 
Federation, Dunfermline branch. Other 
office-bearers are: Vice-President, Mrs. 
Frick; Secretary, Mrs. C. D. Cooper; 
Treasurer, Mrs. Mitchell 


Mr. S. E. HotmeEs has been appointed 
by C. C. Wakefield and Co., Ltd., as 
Manager of their Department for Tech- 
nical Information with Mr. H. M. 
WHITE as Assistant Manager. This 
department forms part of the Technical 
Services of the Wakefield Group under 
Mr. G. H. THOoRNLEY, Group Technical 
Manager. 
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Mr. G. H. RosamM, Overseas Manager 
of Ascot Gas Water Heaters, Ltd., is on 
an extensive tour of Canada, U.S.A., and 
Mexico. During this tour of just over 
five weeks’ duration, Mr. Rosam will 
cover nearly 18,000 miles and will have 
visited Montreal, Toronto, Cleveland, 
Regina, Vancouver, New York, Portland 
Oregon, Los Angeles, San Francisco, 
New Orleans, and Mexico City. 


Mr. E. J. KiIMMINS, Production 
Manager of the Rotherham Area of the 
North Eastern Division, has been ap- 
pointed by the National Coal Board to 
be Assistant Director-General of Produc- 
tion at headquarters, in succession to 
Mr. H. J. Wippowson, who has been 
appointed General Manager of the 
Cannock Chase Area of the West Mid- 
lands Division. Mr. Kimmins will take 
up his duties on May 1. 


PRESENTATION TO MR. A. W. LEE 


A silver salver and tea set, inscribed 
‘as a token of esteem by his colleagues 
of the West Midlands Gas Board on his 
retirement after 47 years service’ was 
presented to Mr. Alex W. Lee, Deputy 
Chairman of the Board and formerly 
General Manager and Secretary of the 
Birmingham Gas Department, on the 
occasion of the Midland Junior Gas 
Association’s President’s Day, April 1. 

Mr. G. le B. Diamond, Chairman of 
the Board, in making the presentation, 
said it was being made on behalf of 
all of Mr. Lee’s colleagues, both senior 
and junior. He recalled that Mr. Lee 
entered the service of the Birmingham 
Gas Department in 1908 and rose to 
the position of General Manager and 
Secretary. In 1948 he was appointed 
a full time member of the West Mid- 
lands Gas Board and became Deputy 
Chairman in 1950. In the first world 
war he served with the Ist City Batt. 
of the Royal Warwickshire Regt. and 
was in France in 1915 and 1916. He 
received a commission in the Royal 
Machine Gun Corps and served until 
1919 in Mesopotamia and Persia. 

Nationalisation of the gas industry 
came at an unfortunate time for him, 
but he had always given 100% co-opera- 


tion and he had never forgotten his 
loyalty to the Birmingham Gas Depart- 
ment. 


Mr. Lee, returning thanks, said it was 
a magnificent gift and his wife would 
be delighted with it. He thought men 
who had lived a full business life were 
entitled to leisure and he was retiring 
in an extremely happy frame of mind 
and he hoped to realise a life’s ambition 
and travel. In the 47 years he had 
been in the industry he had made a 
host of friends and if he had achieved 
any success in his career it was due in 
large measure to the help and support 
he had received from all his associates. 
The advent of nationalisation had 
brought him into even closer contact 
with the personnel of the industry, par- 
ticularly in the West Midlands. He 
would always have very happy recollec- 
tions of the five years he had spent with 
the Board and of those who had helped 
and assisted him in every way. Durin 
the nearly 40 years he had been marrie 
his wife had been a constant help and 
inspiration to him and he felt that she 
shared equally in the presentation. Mr. 
Lee will also receive a camera from his 
former Birmingham colleagues. 
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ALTERATIONS 


Tue following changes have been notified during the past month. To keep the 
information in the current 1954 edition of the Gas JOURNAL CALENDAR AND 
Directory up to date readers are invited to note these alterations (together 
with the appropriate adjustments relating thereto in the ‘ Personnel’ section 


of the Directory, pp. 138-150). 
Page 46.—SuipLey: T/N 53216/7. 


Page 53.—WaTson House: Delete G. C. Holliday, M. deceased. 

F. L. Scaife, : 
Middlesbrough Divisions amalgamated; J. W. Pallister, Div.G.M. 

Page 76.—BERWICK, R. F. D. Pawley, E, removed. 

Page 91.—SouTH WESTERN Gas Boarb: J. Carr, 0.B.E., Deputy Chairman, 
vice E. R. V. Porter, 0.B.£. (with effect from May 1). 

Page 109.—AseERCARN: C. J. Pope, E & M, vice T. Wilkinson, retired. 

Page 111.—West MIDLANDS Gas Boarb: W. R. Branson, Deputy Chairman, 
vice Alex W. Lee (with effect from May 1). 

Page 112.—LLANFYLLIN: A. McKerracher, M, vice E. Edwards. 

Page 114.—BEAUMARIS AND MENAI BripGE: L. Matthews, Acting M, vice 


Page 75-78.—STOCKTON : 


W. H. James. 


Page 116 and 118.—WoLveRHAMPTON: S. Jones, Div.G.M., vice F. C. Briggs, 


retired. 


Page 123.—IRon BripGeE: R. FD. Pawley, E & M, vice A. A. Leonard, retired. 
Page 170.—Timaru: Plant H and P.G.; make 114 mill.; consumers 700. 
Page 188.—WaA es (NorTH) Juniors: Hon. Secretary, H. J. Stanley (Penmaenmawr). 
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The South Eastern Gas Board has now completed the 
first six miles of a scheme for linking together their big 
South London works to form a gas grid. The grid will 
serve an area of 830 square miles with a population of 
over 3 mill. people; it is expected that it will be finished 
by 1955. 

This grid will connect five large gasworks, three of 
which—East Greenwich, Rotherhithe and Wandsworth— 
are on the River Thames, and the other two at Sydenham 
and Croydon. These will connect, also, with 19 smaller 
works. The three riverside works, which can take their 
coal directly from sea-going ships, can manufacture gas 
most cheaply and will be built up to become the main 
source of gas supply for South London and a radius of 
25 miles beyond. 
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in diameter and the total weight of the pipes is over 
11,000 tons. 

Mainlaying started on June 15, 1953, a beginning being 
made with approximately 154 miles of 36-in., 30-in., 24-in., 
and 18-in. diameter transmission mains (see accompany- 
ing diagram). These mains, when completed, will link 
the principal manufacturing stations of the four London 
Divisions and will enable the gas made at the major 
riverside works at East Greenwich to be pumped to Syden- 
ham, where it will be repumped to Waddon works, 
Croydon, Carshalton holder station, Sutton works, and 
Worcester Park holder and distribution station. 

Stanton pipes are being used with bolted gland flexible 
joints, and also Staveley pipes with bolted type flexible 
joints. At the time of writing, there are eight gangs of 
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The works and mains will become one huge manufac- 
turing and distribution system; manufacturing stations will 
be mutually supporting against breakdown and shortage 
of plant during extreme weather conditions. Standby 
plant can be reduced to a minimum and the maximum 
use made of the plants which operate most efficiently. 
New plant to meet peak load demands and to replace 
plant which has reached the end of its useful life can be 
constructed at works where production is cheapest and 
where the greatest operational efficiency can be achieved. 

Based on present prices, the total cost for mains and 
compressing plant for pumping gas through the grid is 
estimated to be about £950,000. When fully operative 
the grid should make possible a saving of £250,000 a year 
in the cost of gas production and pay for itself in four 
years. 

Sixteen miles of new main will be laid to complete 
the grid. Most of the main laid will be 36 in. or 30 in. 
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The layout of the South London gas grid 


mainlayers working along the route of the mains. 

It is estimated that the total length of main will be 
laid and ready for use by the winter of 1955, but it is 
hoped that the section between Sydenham and Waddon 
will be in operation by the winter of 1954. 

Three motor-driven turbo-boosters each capable of 
delivering 750,000 cu.ft. per hour at a differential pressure 
of 60-in. w.G. (two working and one standby) are being 
installed at East Greenwich. These boosters, in addition 
to pumping gas to Sydenham for re-distribution via the 
new South London transmission main, will also feed gas 
to the Belvedere holder and distribution station of the 
Kent Suburban Division. 

As already mentioned, the gas required at the receiving 
points connected to the transmission main will be re- 
pumped at Sydenham. For this duty it is proposed to 
install at Sydenham two motor driven turbo-boosters (one 
working and one standby) each capable of delivering 
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1 mill. cu.ft. per hour with an outlet pressure of approxi- 
mately 76-in. w.G. Each booster will be capable of deal- 
ing with the whole range of anticipated gas rates. 

It is estimated that by the winter of 1961-62 24 mill. 
cu.ft. of gas per day will be distributed by the new trans- 
mission main. During the early stages of the scheme 
the proposed boosters at the Sydenham works will nor- 
mally not be in operation and the East Greenwich boosters 
will pump gas directly into the transmission main, by- 
passing Sydenham. 

The connections at Sydenham, Waddon, and Worcester 
Park are designed to enable these stations to pump gas 
back into the transmission system, allowing the four 
London Divisions to be mutually supporting and thus 
enabling standby plant to be reduced to a minimum. 
New gas-making plant will be sited on works at which 
the lowest net material cost can be obtained and where 
the maximum operational advantages from such new 
plant can be derived. 


Control of Gas Flow 


There will be six receiving points connected to the new 
main (excluding the Sydenham works) and a volumetric 
governor will control the rate at which gas is received at 
each point. A scheme covering the remote control of gas 
flowing into each receiving point has been prepared and 
is under discussion. 

Each of the four London Divisions has its own local 
transmission system and, as will be seen from the diagram, 
the gas received from East Greenwich can be re-pumped 
to the various manufacturing and holder stations situated 
within each Division. 


East Surrey Division 


In December, 1951, the East Surrey Division completed 
the laying of approximately 20 miles of 24-in. and 18-in. 
diameter transmission main. This main connects the 
Division’s principal manufacturing station at Waddon with 
the Redhill distribution and holder station, the Horley 
holder station, and the new holder station now under con- 
struction at Crawley, Sussex, which will ultimately supply 
the new satellite town of 16,200 houses being erected there. 

Two steam-driven turbo-boosters (one working and one 
standby), each capable of delivering 500,000 cu.ft. per hour 
at 5 lb. per sq. in., are being erected at Waddon works 
to pump gas into the Waddon-Crawley transmission system. 
This gas is received at the Redhill distribution and 
holder station where some of it is re-pumped to Horley 
and Crawley by three motor-driven turbo-boosters (any 
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two in series and one standby) each capable of pump- 
ing 250,000 cu.ft. per hour at 50 in. wc. Three 
other motor-driven compressors (any two in parallel and 
one standby) each capable of pumping 75,000 cu.ft. per 
hour at 25 lb. per sq. in. will transmit gas to Dorking 
and the district high pressure system. Horley holder 
station will pump a marginal bulk supply of 1 mill. cu.ft. 
of gas per day to the Horsham works in the Sussex 
Division. The West Surrey Division will also receive a 
marginal supply of approximately 250,000 cu.ft. per day 
from the Waddon-Redhill section of the 24-in. transmission 
main directly into the district mains at Kingswood, Surrey. 
It will be noticed from the diagram that South Godstone 
and Lingfield holder stations, which are situated in the 
southern half of the East Surrey Division, are not con- 
nected to that Division’s internal transmission system. At 
both these holder stations gas is received into a small 
holder at district pressure and is then boosted into a larger 
holder giving a pressure of 10 in. w.c. To overcome this 
unsatisfactory situation, a new 10-in. diameter main will 
be laid from the divisional transmission system at Tylers 
Green to the existing 10-in. diameter East Grinstead to 
Edenbridge transmission main. South Godstone and 
Lingfield holder stations will be connected to the trans- 
mission system and gas will be pumped from Waddon to 
Whyteleafe holder station, where it will be re-pumped to 
Oxted, South Godstone, Lingfield, and Edenbridge holder 
stations, ultimately linking with East Grinstead works. 


West Surrey Division 


Guildford, Godalming, and Cranleigh manufacturing 
stations are situated in the southern half of the West Surrey 
Division and, although connected together by 8-in. diameter 
local transmission mains, they are not connected to the 
divisional transmission system. To allow these three works 
to receive gas from the riverside works at Wandsworth, 
approximately 15 miles of 24-in. main will be laid from 
the divisional transmission system at Esher to the Guild- 
ford works. 

The gas required by the Guildford group of works 
referred to will be first pumped from the Wandsworth 
works into the Kingston works, and then re-pumped to 
Guildford via Esher. Two motor-driven turbo-boosters 
(one in use and one standby), each machine capable of 
pumping 300,000 cu.ft. of gas per hour at 3 1b. per sq. in., 
are to be installed at Kingston. These machines will feed 
gas into the divisional transmission system from which the 
proposed Guildford supply will be taken. Provision will 
be made at Kingston for additional boosters to be installed 
should the need arise. 





NORTHERN GRID PROGRESS 


Development of the gas grid in the 
area of the Northern Gas Board has 
reached the stage where work has begun 
on linking the Sunderland and Stockton 
Divisions, said Mr. F. L. Scaife, General 
Manager of the Stockton Division, at a 
recent meeting of the Teesside Consumer 
Committee. 

Mr. Scaife, after pointing out that the 
Board had already linked Hartlepool and 
Stockton, and Stockton and Méiddles- 
brough, said that with the idea of extend- 
ing the gas grid further the Board had 
decided to interlink northwards in the 
direction of Sunderland. 

This work had now started, and the 
Stockton Division was taking a pipe line 
as far as Hawthorn, at which point the 
Sunderland Division would link up. Gas 
would thus be interchangeable between 
Stockton and Sunderland and, in course 
of time, between Newcastle and Stockton. 


Mr. J. W. Pallister, General Manager 
of the Middlesbrough Division, told the 
Committee that the Board had completed 
arrangements to meet all forseeable 
demands for gas supplies on Tees-side. 
The completion of a new N.C.B. coke 
oven plant at Fishburn, Co. Durham, 
would mean that a new source of gas 
supply to Tees-side would be available 
soon. Mr. Pallister said that 11 miles of 
18 in. main had been completed from 
Fishburn to Stockton to deliver this gas 
into the Teesside gas grid. The quantity 
available would be 7.6 mill. cu.ft. per 
day. At Stockton a new carbonising 
plant was now being brought into opera- 
tion. It comprised an installation of 
continuous vertical retorts with a 


capacity of 4 mill. cu.ft. per day. 
Alderman J. Hoy, Chairman of the 

Northern Gas Consultative Council, was 

asked if there could be co-operation 


between the Electricity Board and Gas 
Board for joint reading. 

Alderman Hoy said that experiments 
had been carried out in various parts 
of the country, and one had been made 
by the Northern Gas Board in the west 
end of Newcastle but they had not 
proved successful. ‘There was a strong 
and vigorous protest registered within 
the trade unions whose members are 
suspicious of schemes likely to lead to 
redundancy and unemployment,’ declared 
Alderman Hoy. ‘Objections have also 
been raised by chief executive officers of 
both the gas and electricity industries. 
There is also the difficulty of getting the 
right type of man to do the work on 
behalf of both interests. If the men 
themselves would accept the situation it 
might be easier to put the scheme into 
operation.’ 
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PROGRESS... 


The New Installation of W-D Continuous 
Vertical Retorts soon to be in operation 
at the St. Helier Works of the 
dersey Gas Light Company Limited. 
The gasmaking capacity will be over 
3,000,000 cu. ft. per day. 
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REMOTE TEMPERATURE MEASUREMENT 





Manual selection of up to 24 
measuring points 


Multi-point operation means iower 
instrumentation costs 


Suitable for temperature measurement 
on all by-product plant 


Accurate temperature measurement 
over long distances by self-balancing 
electrical system 


Especially suitable for tower purifier 
installations, where long distances 
* prevent satisfactory operation o1 

other types of measurement 


Full technical information will be 
forwarded gladly on request 


GEORGE KENT LIMITED - LUTON (TEL..: 2440) LONDON RESOLVEN 
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THE ‘ROCHDALE’ 
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PROCESS 


We have received the following written contributions to the discussion on the paper by T. Nicklin and M. Redman 
( published in the ‘Gas JouRNAL’” of March 17, p. 665 et seq ) 


Mr. D. C. Elgin (Scottish Gas Board, Edinburgh) wrote:— 
The example of the Manchester meeting on the ‘ Rochdale’ 
process might well set a pattern for the effective dissemination 
of new and significant technical information. The Manchester 
and District Section had the faith and courage to proclaim in 
advance that, in the work of Nicklin and Redman, they had 
something of worth for the industry at large, to be made 
available urgently and earlier than a full I.G.E. meeting would 
allow. It was evident from the attendance at the meeting that 
all were far too concerned for the welfare of the industry to 
disregard such an urgent call. This is probably the. first 
*matinee’ performance in the Library Theatre which has 
had a ‘first night’ audience. 

This is no time for mock modesty either as an industry 
or as individual area boards. If we hide our light under a 
bushel some other interest will quickly supply another in its 
place. At Manchester we had the invigorating example of 
a positive attitude. The authors, the Area Board and the 
District Section asserted, without shielding themselves with 
qualifications, that here is something to mitigate the difficulties 
of high and rising process costs. This spirit augurs well for 
the further work at Rochdale and the full scale trials at 
Partington. 


Scotland’s Smaller Works 


Continuous vertical retort operation is of particular impor- 
tance in Scotland as the proportion of the installed gas-making 
capacity which this type of plant represents is higher than in 
other areas. Also there are many works in the lower size 
ranges, several outside the scope of normal economical linkage, 
where continuous carbonisation is carried out.. Capital charges 
per therm are disproportionately higher on a similar basis for 
gas-making plant at these small undertakings than for works 
making more than, say, 250 mill. cu.ft. of gas per annum and 
the * Rochdale’ process in as simple a form as possible may 
be more attractive as a means of rapidly providing enhanced 
capacity at these places than in any other application. The 
most important results have yet to be obtained. They will 
follow if the quenching experiments are successful, because 
there still appears to be a good deal of doubt and conjecture 
about the changes in the mechanism of carbonisation. After 
that stage it should be possible to predict the behaviour of 
coal in all ranks normally delivered for carbonisation. 

Perhaps the authors will indicate now and in future trials 
the coal survey classification of the carbonisation subjects. 
This would be particularly useful in the case of the slacks. Can 
it be stated in the light of the work carried out so far what 
is the lowest rank of slack likely to yield a satisfactory coke 
with the injection technique? At present a great deal of the 
coal carbonised in continuous vertical retorts in Scotland falls 
into Ranks 800 and 900, usually graded as trebles and doubles, 
and the very worst of it has to be catered for by special 
modifications to the extractors to prevent the charge slipping 
through in a partly carbonised state. These coals appear to 
retain their shape and to exhibit only a small degree of 
plasticity near the temperature of decomposition. Is it con- 
sidered that the new process will improve this state of affairs 
and cause a degree of agglomeration where there is now none, 
or will any improvement in the coke from such coal due to 
injection simply be the same as shutting-off the bottom steam 
—that is, prevent reduction of fixed carbon content and 
formation of breeze due to endothermic cooling? 


Results of ‘ Freezing’ 


Again, the results of ‘freezing’ are to assist in the deter- 
mination of the optimum shape of retort for internal heating. 
The amount of taper on both axes would appear to be a major 
factor, as the problem seems to be that of getting the sensible 
heat in the lower outer layers into the upper inner layers. 
With modified design even more encouraging results might be 
obtained. It is likely that, apart from internal heating of the 
charge, heat from the combustion chambers will be penetrating 
the charge more effectively, due to the physical disturbance 
of the plastic layer at higher extraction rates. 

Finally. the following small addition to the history of the 
“Rochdale” process as recorded in the paper might be of 
interest. In June, 1923, the late Mr. George Braidwood, of 
Coatbridge, presented a paper to the Institution of Gas Engi- 





neers on * Ammonia Yields from Vertical Retorts.” Endeavour- 
ing to explain practical variations in ammonia production in 
continuous vertical retorts, he carried out runs with various 
degrees of steaming, and in addition he introduced blue water 
gas to each of the Glover-West continuous vertical retorts, 
through 3 in. diameter supply pipes. He had hoped that this 
would liberate nitrogen from the coke which would in turn 
yield more ammonia. Actually this did not happen, and he 
had to report failure. Although it is stated that some of the 
coke discharged became incandescent shortly after the injec- 
tion commenced, no attempt was made to increase the injection 
rate. On the other hand, Mr. Braidwood observed that less 
breeze was produced with injection and that the coke generally 
had much better characteristics and appearance than with 
steaming alone. 


Elimination of Heat Absorption 


The Authors, in reply, wrote that while they hoped to obtain 
illuminating information from the quenched retorts, they did 
not at present feel it was correct to say that there was a good 
deal of doubt about the changes in the carbonisation mecha- 
nism. The increased speeds of carbonisation with gas injec- 
tion were due to the elimination of heat absorption in endo- 
thermic water gas production in the charge, the sensible heat 
being released for more carbonisation. There was little doubt 
that this was supplemented in no small degree by the heat 
which the injected gas picked up from the retort walls and 
transferred more rapidly to the charge by virtue of the 
improved heat transmission conditions, for the volume of gas 
injected in Runs 4, 5, 6 and 7 was considerably more than 
the volume of gases and vapours rising up the retort when 
steaming only is practised. 

They had not yet finalised the whole range of coals which 
would be investigated in future work but coals of lower rank 
than those usually carbonised would be treated. It was, of 
course, not yet possible to infer with certainty what the effects 
on the yields from such coals would be, or what results Llend- 
ing of slacks would produce. They were glad that Mr. Elgin 
agreed with them on the importance of retort shape, particu- 
larly of taper. One important advantage that the process 
might show was that it should be possible to increase the 
maximum minor axis dimension without undue loss of capacity 
and this could have important effects on coal travel, thermal 
yield, and top rodding. 


Dr. Lessing’s Comments 


Dr. R. Lessing wrote:— 

The authors conclude their theoretical considerations by 
showing surprise that in the light of existing knowledge the 
process of gas injection has not been developed further. As 
I expressed the same sentiments in a similar connexion at a 
meeting of the Institution of Gas Engineers 30 years ago 
(Trans., Inst. Gas Eng., 1923-24, p. 282), I feel justified in 
commenting on this valuable paper. It appears that in this 
process, as in previous ones incorporating the principle of 
gas injection, the main stress is laid on the effect of sweeping 
gas and tar vapours out of the retort, in conjunction with 
rapid transfer of heat from the hot coke zone to the cooler 
carbonising zone. In my view this purely physical aspect 
must be supplemented by chemical considerations. 

When discussing the paper on * Oxygen in Gas Production’ 
by Hodsman and Cobb (Trans., Inst. Gas Eng., 1919-20, p. 
458), I pointed out that there was an immense reserve of gas- 
making material in the carbon formed and that its production 
was due to hydrogen deficiency. To prevent dehydrogenation 
it was necessary to add hydrogen rather than oxygen, a view 
already indicated in my William Young Memorial Lecture, 
1914, on ‘ Catalysis in the Gas Industry’ (Proc., North British 
Association of Gas Managers, 53, 1914; Gas JouRNAL, 1914, 
127, 570). 

I reiterated this suggestion more specifically in the dis- 
cussion on the communication by Professor Travers on the 
* Regenerative Coal Gasification System at Aylesbury’ (Trans., 
Inst. Gas Eng., 1923-24, pp.281-283). I then also referred 
to the recirculation in the gasification of crude Californian 
oil, devised by L. B. Jones at the San Francisco Gas Company 
to prevent excessive carbon formation. 

In my view the use of producer gas for injection into con- 
tinuous vertical retorts goes only part of the way. The gas 
used should be water gas or recirculated process gas—hydrogen 
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or synthesis gas being too expensive—so that the highest 
possible hydrogen concentration should be available in the 
release of residual volatile matter from the coke and to 
prevent dehydrogenation in the thermal decomposition of coal 
and its primary volatile products. 


I would also expect a beneficial effect of a gas phase rich 
in hydrogen upon the quality of the coke, particularly in regard 
to its sulphur content. In this connection I would suggest 
that the authors might add the sulphur percentage of the 
cokes produced, which I fail to find in their otherwise 
comprehensive records. If injection of gas of the right kind 
should result in a reduction of sulphur in coke, the provision 
of a more suitable smokeless fuel would be greatly helped 
in the fight against air pollution. 

Finally, the increase in carbonising rate achieved by the 
authors prompts me to recall the trials carried out at Totten- 
ham, in co-operation with the present Chairman of the Gas 
Council, Sir Harold Smith, in which a Yorkshire slack before 
and after thorough cleaning was submitted to comparative 
carbonisation and carburetted water gas production from the 
cokes obtained. (Trans., Inst. Gas Eng., 1930-31, pp. 549-593.) 
The results proved a remarkable increase in carbonising rate 
for the clean coal and in gasification rate of the coke made 
from it, apart from many advantages in quality. 


If the use of such clean, dust-free raw material were to 
be coupled with the method of carbonising in an auxiliary 
gas stream, particularly one of adequate hydrogen content, 
we could indeed visualise a much increased capacity of exist- 
ing and future carbonising plant and could hope for that 
additional supply of smokeless fuel which the country so 
urgently needs. 


Chemical Considerations 


_The Authors agree with Dr. Lessing that chemical con- 
siderations are important when operating gas injection. 


The importance of the hydrogen content of the gases in the 
retort on the cracking reactions had been referred to in reply 
to Mr. Hawthorn’s contribution. They agreed that a higher 
gaseous hydrocarbon thermal yield could be expected in a 
hydrogen-rich atmosphere, a fact which had been well demon- 
strated in the somewhat similar conditions of gas oil cracking 
in carburetted water gas plants. They stressed, however, that 
the use of producer gas in the tests was purely for reasons of 
convenience and had indicated in the text their intention to 
use blue water gas, or complete gasification gas, in future 
large scale tests. Such gases were essential if a reasonable 
calorific value of the final gas was to be obtained without 
recourse to a large amount of gas recycling. 


Dr. Lessing had referred to the sulphur content of the coke 
and unfortunately this was not determined, but a study of the 
hydrogen sulphide yields under steaming and under gas injec- 
tion conditions did not lead them to believe that gas injection 
had materially affected the figure. In future work, however, 
they would watch closely the effect on this property of coke. 
Dr. Lessing also illustrated the important effect of closeness of 
grading, even in slack coal, on the throughput of coal in a 
continuous vertical retort, and they would underline the 
importance of this. : 


Degradation 


The following replies were made at the meeting:— 
Mr. Nicklin, replying to Mr. F. S. Gaskill, said they were 
surprised that he had been able to make gas of a final calorific 
value of 450 B.Th.U. per cu.ft., when using producer gas as 
the injected gas, and obtain such a large increase in coal 
throughput. The thermal yield of mixed gas, with producer 
gas injection, appeared to be low from the figures given. Mr. 
Gaskill had mentioned that he had had indications of degrada- 
tion. The authors had had no indications of degradation apart 
from retorts which had a steaming bell. Here there was a 
big surface of red hot coke at the base of the retorts and 
when they were using coal gas they did obtain some degrada- 
tion. They did not obtain it with the continuous taper type 
of retort, the indications being that the coal gas degradation 
was not severe. 


Mr. Gaskill had referred to the tar figures in the paper 
and had suggested that the period of the test should be an 
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extended one before any definite results could be obtained. 
All the figures in the paper were from five-day tests after 
having established equilibrium conditions on the plant. 


He agreed with Mr. Gaskill that the prime influence on 
reactivity was the type of coal carbonised but again there 
were indications that the reactivity of the coke was improved 
very slightly. 


Mr. Redman added that Mr. Gaskill had indicated some 
misgivings on the use of complete gasification gas as the 
injected gas in the light of his evidence of degradation when 
using mixtures of coal gas and blue water gas. They were 
not by any means convinced yet that complete gasification 
gas should not be equally as effective and useful as blue water 
gas. The degradation which they had had with coal gas, as 
Mr. Nicklin had mentioned, had not been found to be severe 
at Rochdale per ton of coal carbonised. On another installa- 
tion, where they had tried this, they had found appreciable 
evidence of carbon deposition at the bottom of the retort but, 
since they had not been able to measure the quantitative 
results, although they knew some degradation had taken place, 
they were not able to assess what the effect was per ton of 
coal carbonised. 


Reduced Fuel Consumption 


Mr. Redman, in reply to Mr. S. K. Hawthorn, referred to 
the question of why they did not aim to make gas at a calorific 
value of 450. To do that they would have needed blue water 
gas, which was not available, or would have needed to recycle 
a large amount of coal gas; they did not want to recycle coal 
gas alone because they wanted to estimate the degradation 
with and without the use of coal gas injection. Regarding 
the reduced fuel consumption, it could be said that it was 
reduced on the setting but if the dilution gas was made in an 
external blue water gas plant, because of the lower thermal 
efficiency of that plant, the coke and breeze production would 
be approximately the same, so that they did not expect the 
overall thermal efficiency of the process to be materially 
affected. 


Why did they have a higher hydrocarbon enrichment value 
and more tar? They had hazarded an explanation in the 
paper that this was due to a more selective cracking mecha- 
nism. If tar were cracked catalytically to produce less com- 
plete degradation to carbon and hydrogen and give a greater 
yield of methane and lower homologues, then obviously the 
H.E.V. would be increased for a given quantity of tar cracked. 


He did not visualise that producer gas by itself would ever 
be used for injection, because the small quantity which would 
have to be used to yield a finished gas of the declared calorific 
value would be, say, some 10% of the total injected gas and 
one might as well recycle coal gas completely and do the 
dilution externally. The use of producer gas alone without 
gas recycling would give negligible increase in coal through- 
put. It might be a desirable method to operate on a small 
works where gasification plant would not be economic. The 
possibility that blue water gas would absorb all the large 
coke could be taken care of quite simply by enlarging the 
generator size to gasify small fuel even, if necessary, as low in 
size as } in. to 3 in. 


Regarding the question of whether the higher tar yield 
obtained in the injection tests could be explained by hydro- 
genation, or, if blue water gas (with a high hydrogen content) 
were used, would it be likely to hydrogenate the tar and give 
a greater tar yield, it might be said that in general true hydro- 
genation required a high pressure and catalyst. Reduced 
cracking was obtained in a hydrogen atmosphere (as in C.w.G. 
plants), of course, but when recycling coal gas (of high 
hydrogen content) there was no marked difference between the 
tar yield obtained and those yields with producer gas injection, 
where the hydrogen content was considerably lower, although 
one might have expected this. 


The low cost of gas was definitely due to increased produc- 
tivity of existing labour, etc. They had not increased the 
capital charges to cater for a larger coke plant. In certain 
works it might be necessary to increase the size of the coke 
plant, but where they had spent a large amount of capital 
on new coke plant they would use the duplicate line of 
screens to cater for the increased coke yield and also increase 
the maintenance schedule. 
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PEAK LOADS 


PAPER TO THE YORKSHIRE JUNIOR GAS ASSOCIATION, MARCH 20, 1954, BY 


J. A. GAUNT, 


M.Inst.Gas E., Deputy Engineer and Manger, Spenborough District, North Eastern Gas Board. 


The use of liquid petroleum gases in the form of butane- 
air and butane-blue water gas mixtures to form a gas 
suitable for town supply has already proved to be suc- 
cessful. Butane-air mixtures have been used in relatively 
small areas of supply to provide gas at lower capital and 
labour costs than those -for conventional carbonising 
plant. 

The Holmes-Mallet and Draketown ‘Gas-Air’ plants 
have been used to make the necessary butane-air mixtures. 
Full details of these plants and information on _ the 
domestic and industrial uses of the gas produced may be 
found in a paper by Dr. W. T. Cosby, presented to the 
Irish Gas Association in September, 1952, and a paper 
by Mr. E. M. Edwards, given to the Wales and Mon- 
mouthshire Section of the Institution of Gas Engineers in 
September, 1952. 

Butane-blue water gas mixture has been produced in a 
pilot plant by the North Eastern Gas Board and the 
results obtained leave no doubt that the gas so formed is 
suitable for distribution to consumers with appliances 
adapted for normal town gas mixtures. Details of this 
plant are given in Publication No. 416 of the Institution 
of Gas Engineers, presented by Mr. E. Johnson. 


Of the plants mentioned above, the butane-air plants 
give a gas which is different in combustion characteristics 
from normal town gas, and a blue water gas unit is an 
essential part of the second type of plant. It therefore 
appears obvious that butane-air could not be used to 
augment coal gas supplies, and that butane-blue water 
gas involves considerable capital expenditure if the plant 
is used solely for the accommodation of peak demands 
for gas. 

The present work is an investigation of the possibility 
of other methods of using liquid butane to augment the 
output from continuous vertical retorts to cover peak load 
requirements. The augmentation must be of such a nature 
that the combustion characteristics of the gas distributed 
are suitable for appliances normally used on standard 
town gas mixtures, and that capital expenditure is kept to 
a minimum, in view of the very poor load factor for any 
equipment which is used solely for covering peak loads. 


The relationship between the volumetric output of con- 
tinuous vertical retorts and the calorific value of the gas 
produced has been considered in detail by Mr. F. B. 
Richards. The conclusions drawn are that, as the volume 
of gas made per ton of coal carbonised is increased by 
additional steaming of the charge, the throughput per 
retort per day must be reduced to maintain the efficiency 
of the steaming reaction. There is an increase in the 
volume of gas made per retort per day, but, due to the 
additional steaming, the calorific value of the gas is 
reduced. The net result is that the product of the volume 
of gas per retort per day and the calorific value of the 
gas made is substantially constant. 


In other words, the thermal output of continuous 
vertical retorts is fairly constant, regardless of the calorific 
value of the gas being made. Nevertheless, due to the 
heat reservoir formed by the refractory materials of the 
retort setting and the sensible heat of the charge, an 
increased thermal output can be obtained over a limited 
period by increasing the steaming rate to the retorts and 
keeping the throughput constant. 


A second method of increasing the thermal output is 
by the addition of producer gas drawn from the producers 
used for setting heating, provided these are of sufficient 
capacity. As this method does not involve variations 
in retort house conditions it can be used for any length 
of time. By each of the above methods the increased 





thermal output is accompanied by a reduction in the 
calorific value and an increase in the volume of the gas 
produced. 

Butane is a readily available supply of high calorific 
value gas which can be mixed with coal gas relatively 
easily. Butane used in conjunction with increased thermal 
output obtained by the methods outlined would make 
it possible to restore the calorific value of the gas made, 
thus achieving the desired combination of an increased 
thermal and volumetric output while maintaining the 
calorific value. Can these methods of augmentation be 
used practically, and, if so, how would the costs of such 
methods compare with the costs of other methods of 
meeting peak loads? It was decided to consider the 
problem first from a theoretical viewpoint and later to 
carry out experimental work to confirm the theoretical 
findings. 


Theoretical Consideration 


To carry out a theoretical consideration certain assump- 
tions had to be made. These were the calorific value of 
the blue water gas made by steaming the charge in con- 
tinuous vertical retorts is 300 B.Th.U. per cu.ft. and that 
calorific value of the producer gas normally made in non- 
mechanical setting producers is 100 B.Th.U. per cu.ft. 
As these figures may be subject to variation in different 
installations, the formule and equations have been worked 
out in such a manner that alternative values can be substi- 
tuted to predict the results to be expected under different 
conditions. 

Commercial butane is not a pure substance, but carries 
a percentage of propane, varying up to 10%. The pro- 
pane content is limited by the Specification for Commer- 
cial Butane, the absolute vapour pressure of which must 
not exceed 100 Ib. per sq. in. at 45°C. If the propane 
content of the commercial butane is above 10%, this 
vapour pressure will be exceeded. Moreover, the calorific 
value per Ib., the specific gravity, and the cu.ft. of vapour 
per Ib. of liquid propane are sufficiently close to the 
corresponding values for butane to ensure that the pro- 
perties of commercial butane show small variations only. 
The information given in Table I can be taken as average, 
and not likely to have any marked variation between 
different consignments. 

Taste 1.—_PROPERTIES OF COMMERCIAL BUTANE 





Gross calorific value (B.Th.U. per Ib.) .. mA ws 21.300 

Cu. ft. of vapour rer Ib. of liquid (at N.T.P.) .. a 6.54 

Calorific value of gas (B.Th.U. per cu. ft.) ot ats 3,260 

Sp. gr. of vapour (air=1) .. adh ee a ae 2.006 

Latent heat of vaporisation (B.Th.U. per Ib.) .. - 170 

Boiling point of liquid at atmos. pressure , “a 20°F. approx. 
Sp. gr. of liquid at 60°F. (water = 1) ; 0.56 approx. 





In the problem under consideration and using the pro- 
posed methods of augmentation, the final gas from any 
plant would consist of continuous vertical retort gas at 
the declared calorific value of the undertaking plus added 
gas of the same calorific value. This ‘added gas’ would 
be made up of either a mixture of butane and blue water 
gas formed by additional steaming of the charges in 
the retorts) or a mixture of butane and producer gas 
(from the setting producers). 

The relationship between the butane used and the 
volume of ‘added gas’ produced can be calculated as 
follows :— 

If V = Total volume of ‘added gas’ produced (cu.ft.). 
C = Calorific value of ‘added gas’ to be made 
(B.Th.U. per cu.ft.). 
C = Calorific value of the gas to which the butane 
is to be added (B.Th.U. per cu.ft.). 
B = Weight of butane used (Ib.). 
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Then V X C = B X 21.300 + (V— B x 6.54) CA 


(C.V. butane (Vol. of vapour 
per Ib.) from 1 Ib. of 
butane) 


ie. VC — VCa = 21.300 B — 6.54 BC a. 
V(C — CA) = B(21.300 — 6.54 Ca). 
And V = B(21.300 — 6.54 C ). 
c — Ca 
From previous assumptions :— 
C = The declared calorific value of the undertaking 
concerned. 
Ca = 300 for B.W.G. from additional steaming. 
= 100 for producer gas. 

If in the above formula V is given a value of 1,000 
cu.ft., and the appropriate values for C and Ca are used, 
the quantity of butane required per 1,000 cu.ft. of * added 
gas’ at various calorific values can be calculated. 


These results are shown in Table II for the range of 
calorific values 425 — 500 B.Th.U. per cu.ft. 


TABLE 2. 








Lb. of Butane Required per 1,000 cu. ft. ‘added gas’ 
Calorific value of - 





added gas With B.W.G. made in situ With producer gas 





B.Th.U. per cu. ft. by additional steaming addition 
425 : = 15.74 
450 7.76 16.95 
475 9.05 18.16 
500 10.34 19.37 





It will be noted that no figure has been given against 
the first item in col. 2. This figure has been omitted 
because it is considered that 425 B.Th.U. per cu.ft. prob- 
ably represents the limit to which steaming could be 
carried out economically in the average plant using South 
and West Yorkshire coals. Thus, in the case of an under- 
taking with a declared calorific value of 425 B.Th.U., using 
this type of coal, the ‘added gas’ would, of necessity, be 
in the form of a butane-producer gas mixture. 


At calorific values higher than 425 B.Th.U. per cu.ft. 
butane could be added and the calorific values restored by 
additional steaming for short periods or by the addition 
of producer gas for more prolonged demands. 


A 10% increase in production should be adequate to 
cater for peak loads. For this reason subsequent calcula- 
tions have been made only for the range 0-10% of *‘ added 
gas.” 


Specific Gravity Variations 
The production of an increased quantity of gas by the 
use of butane in conjunction with additional steaming or 
the addition of producer gas would involve a variation 
in the specific gravity of the gas available for distribution 
and a consequent variation in the combustion 
characteristics. 


Calculations are necessary to determine the anticipated 
specific gravity variations. 
Specific Gravity of ‘ Added Gas.’ 


The specific gravity of a butane-blue water gas mixture 
or a butane producer gas mixture will be given by the 
formula :— 

Sp. Gr.= _Wt. of Butane + Wt. of B.W.G. or P.G. 

*~"" Wt. of a volume of air equal to vol. of butane 

vapour plus vol. of B.W.G. or P.G. 
Taking the Sp. Gr. of B.W.G. as 0.55 (air = 1), 
1,000 cu.ft. will weigh 0.55 x 76. 





(76 lb. = wt. of 
1,000 cu.ft. of air) 
= 41.8 Ib. 
Therefore Sp. Gr. B + 41.8 (1,000 — 6.54B) 
of butane-B.W.G. = : 1,000 ai 
mixture 76 


Where B = the weight in lb. of butane used per 1,000 
cu.ft. of ‘added gas’ made. 
The above expression simplifies to:— 
Sp. Gr. of butane-B.W.G. = 0.55 + 0.0096B. 


Similarly, taking the Sp. Gr. of producer gas at 0.90, 
1,000 cu.ft. will weigh 0.90 x 76 
= 68.4 Ib. 
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and Sp. Gr. of B + 68.4 (1,000 — 6.54B) 

butane-P.G. = 1,000 

mixture 76 
Where B = the weight in lb. of butane used for 1,000 
cu.ft. of ‘added gas’ made. 
This expression simplifies to :— 
Sp. Gr. of butane-P.G. = 0.90 + 0.0073B. 

Substituting the values for B given in Table II in these 
equations, the specific gravity of the ‘added gas” can be 
calculated. The results obtained by this calculation for 
the calorific value range 425 — 500 B.Th.U. per cu. ft. are 
given in Table 3. 








TABLE 3. 





Specific gravity of ‘added gas’ 
Calorific value of — 
‘added gas’ B.Th.U. Butane and B.W.G. formed Butane and 








per cu. ft. by additional steaming producer gas 
425 _- 1.015 
450 0.624 1.024 
475 0.637 1.033 


500 0.649 1.041 





Specific Gravity of Gas for Distribution 


As previously stated, the gas for distribution can be 
considered as a mixture of continuous vertical retort gas 
at the declared calorific value plus ‘added gas’ of the 
same calorific value. 


When two gases of differing specific gravities are mixed, 
the specific gravity of the mixture is given by the 
formula :— 

S:V + S.(100 — V) 
100 
Where S, = Specific gravity of the first gas. 
Specific gravity of the second gas. 
The percentage by volume of the first gas 
in the mixture. 

The specific gravity of coal gas from continuous vertical 
retorts at different calorific values has been assumed to 
be as under :— 


Sp. Gr. of mixture = 


2 


Vv 


Ml 





C.V.R. gas 
calorific value Specific gravity 
425 0.515 
450 0.500 
475 0.485 
500 0.465 


By substitution of these values for coal gas specific 
gravity and the values for the specific gravity of the 
‘added gas’ shown in Table III in the formule for specific 
gravities of mixed gases given above, results are obtained 
showing the variation in specific gravity of the gas passing 
to the holders while augmentation is taking place. 

These results between 0-10% of ‘added gas’ at calorific 
values in the range 425-500 B.Th.U. are shown in Table 4 
and are plotted as curves in Fig. 1. 

A further series of calculations gives the information 


for the plotting of the Wobbe Index ee 
against the percentage of ‘added gas’ present in the gas 
passing to the holders. These results are shown in 
Table 5 and plotted as curves in Fig. 2. 


TaBLe 4.—RELATIONSHIP BETWEEN SPECIFIC GRAVITY OF GAS TO 
HOLDERS AND PERCENTAGE OF ‘ADDED GAS’ AT DIFFERENT 
CALORIFIC VALUES 

















At 450 At 475 At 500 

y 4 At 425 
‘added Butane Butane Butane Butane Butane Butane Butane 
gas’ —P.G. —B.W.G. —P.G. —B.W.G. —P.G. —B.W.G. —P.G. 
0 0.515 0.500 0.500 0.485 0.485 0.465 0.465 
2 0.525 0.502 0.510 0.488 0.496 0.469 0.477 
3 0.530 0.504 0.516 0.490 0.501 0.471 0.482 
5 0.540 0.506 0.526 0.493 0.512 0.474 0.494 
7 0.550 0.509 0.537 0.496 0.523 0.478 0.505 
10 0.565 0.514 0.552 0.500 0.540 0.483 0.523 





The variations in specific gravity and Wobbe Index are 
not sufficiently large to prevent the satisfactory operation 
of appliances adjusted to normal town gas mixtures. This 
is particularly so when it is borne in mind that the peak 
load gas undergoes mixing in the gasholders with the gas 
made by conventional methods before being distributed. 
Moreover, variations of the nature predicted by the 
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theoretical consideration are no greater than those 
encountered in many areas where the proportion of car- 
buretted water gas in the gas distributed varies between 
relatively wide limits. 

TABLE 5.—RELATIONSHIP BETWEEN WOBBE INDEX OF THE GAS TO 


HOLDERS AND PERCENTAGE OF ‘ADDED GAS’ AT DIFFERENT 
CALORIFIC VALUES 









































At 450 At 475 At 500 
% At 425 —— ———_—_—_—_____ ——— 
‘added Butane Butane Butane Butane Butane Butane Butane 
gas’ -P.G. —B.W.G. P.G. —B.W.G. —P.G. —B.W.G. —P.G. 
0 593 637 637 682 682, 733 733 
2 587 635 630 680 674 731 724 
3 584 634 627 679 670 729 721 
5 578 633 621 677 664 727 712 
7 573 631 614 674 657 723 704 
10 566 628 606 672 647 720 691 
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Fig. 1.—Anticipated specific gravity variation with butane- 
B.W.G. and butane-P.G. addition. 


Experimental Work 


The Spenborough District of the North Eastern Gas 
Board is conveniently equipped for carrying out experi- 
mental work to support the findings of the theoretical con- 
siderations. The butane-blue water gas plant, described 
by Mr. Johnson in the paper already referred to was 
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installed as an experimental unit, and has been retained to 
cover peak loads pending the installation of carburetted 
water gas plant. Thus, supplies of butane are available 
and a means of injecting the butane into the coal gas 
stream is already in existence. 

The retort house layout includes a 6-in. diameter main 
connecting the producer gas collecting flues of the con- 
tinuous vertical retort installation to the foul gas main. 
This main is fitted with a water spray and wash-box for 
dust removal. 

Butane is delivered to the works in welded steel 
cylinders of 400 gal. (2,240 lb.) capacity. Each cylinder 
has its own bogey, and light-gauge lines are used for easy 
maneeuvreability. Each cylinder is fitted with instan- 
taneous connectors for either liquid butane or butane 
vapour from above the liquid level, and indicator plugs 
to give an approximate indication of the liquid content. 

Supplies of butane which are drawn from the refinery 
of Shell Mex and B.P., Ltd., at Stanlow, near Manchester, 
and are delivered by road. 


Butane Injection Equipment 


A diagrammatic arrangement of the injection equipment 
is shown in Fig. 3. The connections from the cylinders 
to the manifold are in the form of copper spirals to absorb 
vibration and to give some degree of flexibility. It is 
found in practice that the best control is obtained by using 
the liquid connection to the manifold. If the vapour con- 
nection is used the loss of the latent heat of vaporisation 
within the cylinder and connections causes freezing, which 
interrupts the supply of butane. 

The liquid butane passes through a reducing valve 
before entering the vaporiser, which consists of a cylin- 
drical welded mild-steel tank filled with water and carry- 
ing two internal coils. Through one of the coils steam is 
passed to heat the water, and the liquid butane is vapor- 
ised during its passage through the other coil, the neces- 
sary latent heat being supplied by the hot water. The 
butane vapour line from the outlet of the vaporiser is con- 
nected into the make gas stream through a calibrated 
needle valve and a shut-off valve. 

A relief valve is fitted at the vaporiser outlet to prevent 
pressure build-up, which could follow a blockage of the 
line between the vaporiser and the point of injection if 
liquid butane passed into this line and froze as it expanded 
into the gas stream. 

At Spenborough the butane is injected into a 6-in. 
diameter main which by-passes the station meter and 
carries its own B.M. meter. This 6-in. by-pass is part 
of the original butane-blue water gas installation and 
would not be necessary for a scheme covered by the 
theoretical consideration of this paper. 

Instead, the outlet of the calibrated needle valve and 
the relief valve on the vaporiser outlet could be connected 
directly to any point between the purifier outlet and the 
station meter inlet, as shown in broken lines on_ the 
diagram. 

To start butane injection it is merely necessary to turn 
on the steam supply to the vaporiser, wait until the water 
has been warmed, open the control valve from the cylinder 
to be used, and finally open the Saunders shut-off valve to 
allow the butane to mix with the make gas stream. A 
constant pressure is maintained at the inlet to the needle 
valve by the reducing valve. Thus, by use of the contents 
gauge the needle valve can be calibrated against the rate 
of butane injection. 

At Spenborough it has been found that a needle valve 
of the type shown in the drawing will pass up to 210 Ib. 
of butane per hour if the pressure at the vaporiser outlet 
is maintained at 15 lb. per sq. in. The pressure gauge on 
the butane manifold shows a steady pressure until the 
cylinder connected to the line is exhausted, when the 
pressure reading falls to zero. 

Two recording calorimeters are shown in the diagram, 
but it will be realised that in practice the only recording 
calorimeter necessary would be the one normally fitted at 
the works meter outlet to indicate the quality of the gas 
being made—j.e., normal instrumentation for the control 
of calorific value would be adequate to cover the new 
conditions. It will similarly be realised that a Sigma con- 
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Fig. 2.—Anticipated Wobbe Index variation with butane- 
B.W.G. and butane-P.G. addition. 


trolled motorised valve could be fitted in the butane 
vapour line to give automatic control of the quantity of 
butane admitted and the resultant quality of the gas to the 
holders. Such a system was used in the original butane- 
blue water was research and the control of butane injec- 
tion was proved to be satisfactory. 


Additional Steaming and Butane Injection 


In a series of experiments at 450 B.Th.U. per cu-ft. it 
was found that, by increasing the rate of steaming from 
22%, to 32% of the weight of the coal carbonised, the 
volume of the gas produced could be increased immedi- 
ately by 10%. Butane injected at a rate given by the 
theoretical considerations maintains the calorific value at 
the increased production. 


For a period of about five hours these conditions can 
be maintained. After the five-hour period there is a 
gradual falling-off in the quantity of gas produced, which 
indicates that the heat reserves from the setting refrac- 
tories and the retort charges are becoming exhausted. It 
is, however, possible to obtain a repetition of the results 
when retort house conditions have returned to normal. In 
the experiments a period of 24 hours was allowed between 
the commencement of consecutive periods of increased 
steaming. 

Because the volumes of ‘added gas* in the gas distri- 
buted were relatively small there were only slight varia- 
tions in specific gravity of the gas to the district. 
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Results typical of these experiments are given as 
follows :— 
Typical Results with Butane—B.W.G. from extra steaming. 
Total volume of gas made in 
5 hours. 
Normal volume of gas made 
in 5 hours without augmenta- 
tion. 601,000 cu.ft. 
“Added gas’ made 61,000 cu.ft. (10.15%). 





662,000 cu.ft. 


Butane used 476 lb. 
Butane used per 1,000 cu.ft. of 
‘added gas’ 7.80 Ib. 


Calorific value of gas to holders 449 B.Th.U. per cu.ft. 
Specific gravity of gas for dis- 

tribution 0.500 rising to 0.505 

The conclusions to be drawn are that the practice of 
increased steaming coupled with butane injection cannot 
be used for long periods, but an increase of 10% in the 
gas produced can be obtained for five hours. 

Although this 10% increase for a five-hour period 
represents only 2.08%, per day, the fact that the method 
can be used on consecutive days for short periods would 
enable a recurrent daily increased rate of output such 
as that at mid-day to be met by a works with limited 
effective storage capacity which was working near maxi- 
mum production. 


Producer Gas Addition and Butane Injection 


At 450 B.Th.U. per cu.ft., by adding producer gas from 
the retort setting producers and injecting butane, it was 
found that an increase in gas production of up to 10% 
could be obtained at will. - A series of experiments with 
different rates of butane injection gave results in close 
agreement with the anticipated theoretical results. The 
duration of the tests was not limited by any variation of 
the quantity or quality of the gas being produced and 
there was no indication that this method of augmentation 
could not be used continuously. 

The specific gravity of the gas supplied to the district 
showed a steady rise towards the theoretical figure as the 
gas being made mixed gradually with the gas in the 
holders and passed to the district. The rise in specific 
gravity never caused any noticeable difference in the 
operation of gas appliances under observation on the 
works, and there were no comments from the district. 

Results of these experiments are given as follows :— 

Typical Results with Butane-Producer Gas. 
Total volume of gas made per 
day ap a aA - 
Normal volume of gas made 
without augmentation 


3,167,000 cu.ft. 
2,884,000 cu.ft. 


‘Added gas’ made 283,000 cu.ft. 
Butane used an oe .. 4,816 Ib. 
Butane used for 1,000 cu.ft. of 

‘added gas’ .. ie 17.02 Ib. 


Calorific value of gas to holders 451 B.Th.U. per cu.ft. 
Specific gravity of gas to holders 0.550 
Specific gravity of gas for distri- 

bution = - .. 0.501 rising to 0.548. 

Thus the use of producer gas and butane shows a close 
relationship with the results expected theoretically and 
forms a ready means of increasing the thermal output 
from a continuous vertical retort installation. The in- 
crease in output can be maintained for an unlimited period 
of time to cover extended peak loads. This increase is 
equivalent to an increase from a figure of 103,000 cu.ft. 
to 113,000 cu.ft. per retort per day in the case of the 
Spenborough works. 

Such methods could be used to reduce the periods when 
plant is kept under fire as an insurance against un-antici- 
pated outputs. During prolonged periods of maximum 
output the method could be used to allow retort scurfing 
to be carried out on programme. 

Because the declared calorific value of the Spenborough 
undertaking is 450 B.Th.U. per cu.ft. experiments were, 
of necessity, confined to this figure. The indications are, 
however, that the theoretical results should be no more 
difficult of achievement at calorific values other than 
450 B.Th.U. 


(Continued on p. 54) 
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Do you know... 


li yy: ' arr. i 

.. that the patent Kitchener was invented by William a im ¢ ‘i 
Flavel (1779-1844) and superseded the open fire and spit. cf ie al 
A full page advertisement in 1829 stated that “/t was ‘Sg eel 
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a ili 
constructed on new and improved principles and adaptable 
to all fire places from three to ten feet in length.” 





.. to-day the pride 
of the kitchen is 


the Flavel 63 j 


This medium priced bow-front cooker 


ee AL 


has caught the attention of the observant 
housewife. She likes the attractive and 
durable finish, the larger than usual 


sat —" te - 


oven, and the fast efficient hot 
plate— Yes there’s every satisfaction in 
selling the ‘68°! 
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THE 


HANDY - RACK 


There'll be a demand for 
this clever feature! Be sure 
you can meet it! Fixed in 
a matter of minutes to the 
‘68°. Prevents burns and 
obviates excessive 

bending. Housewives 
will welcome it! 





FLAVELS 


of LEAMINGTON 


MAKERS OF FINE COOKING AND HEATING APPLIANCES SINCE 1777 
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The No. 20 CERT YRY cas cooker 


The Century combines efficiency with pleasing appearance, is particularly easy to 
‘lean, having vitreous enamelled surfaces throughout—exterior finished in cream . 
The roomy oven gives a high quality cooking performance with a minimum gas con- 
sumption, and the whole of the oven space is available fo. cooking—the base being 
particularly suitable for slow cooking . . . Special oven features include Mainstat 
| heat control, flash-tube lighting to burner, easy-clean rounded corners and drop-type 
loor .. . Used oven heat vented in front of backplate and warms double-shelf plate- 
rack ... The hotplate has four burners —all can be used for fast boiling or simmering 
| —and a large griller. Hotplate fittings can be easily removed for cleaning and the 
hotplate-well is free from projections and dirt traps. 


note the name — made by 





R. & A. Main Ltd - London and Falkirk 
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Operating Costs——The delivered price of butane varies 
with the distance of the point of delivery from the refinery, 
the price at Spenborough being £27 Os. 8d. per ton, made 
up of £23 4s. for butane, plus £3 16s. 8d. for transport. 
This represents 2.89d. per Ib., or 13.6d. per therm of 
butane delivered on works. 

If it is assumed that blue water gas can be made in 
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Fig. 3.—Detail of needle valve. 


continuous vertical retorts by additional steaming for 9d. 
per therm (neglecting capital charges) and that producer 
gas from setting producers costs 6d. per therm, then the 
price per therm for the ‘added gas’ made at different 
calorific values would be as given in Table 6. 














TABLE 6. 
Price of ‘added gas’ (pence per therm) 
Calorific 
value Butane-B.W.G. mixture Butane-P.G. mixture 
425 _ ? 11.97 
450 10.68 12.06 
475 10.85 12.16 
500 11.01 12.24 





Capital Costs.—Capital costs cannot be allocated with any 
degree of accuracy on a ‘ price per therm of gas produced ’ 
basis when considering plant used solely for the production 
of peak load gas. Capital costs would vary with the 
layout of the works where such an installation was con- 
templated and with the weight of butane which it was 
desired to carry in stock. 


As a guide to the costs likely to be incurred by the 
installation of the necessary equipment to allow peak 
loads to be met by the methods outlined, the figures for 
the Spenborough installation are given below: — 


z a. ¢& 
Four cylinders, each complete with all 
fittings, connecting spirals, and bogeys 
at £431 each «- hae 8 @ 
Lifting gantry for loading cylinders on 
to road vehicles a . 180 0 0 
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Vaporiser i -s 70 0 0 

Valves, pipes, and fittings 7" 150 0 0 
Labour involved in erection of equip- 

ment a 255 0 O 
Producer gas main ‘complete with wash- 

box and control valve oe 7 Ts 6.3 

Total . £2,454 0 0 


This installation gives a sufficiently large stock of butane 
to allow for continuous use and the turn-round of 
cylinders. 

The vital factor is that, for a capital charge of £2,500, 
it is possible to increase the output of a works the size 
of Spenborough (3 mill. cu.ft. per day) by 10%. 

Can any other form of peak load plant give comparable 
increase in gas made for such a comparatively small 
capital outlay? 


General Consideration of Costs 


In considering the operating and capital costs it should 
be borne in mind that these are to be compared not with 
normal production costs but with the costs of supplying 
peak load gas by other methods. 

Dr. J. Burns (Communication No. 417 of the Institution 
of Gas Engineers) states that this gas may rise to pheno- 
menally high costs of production and quotes figures up 
to 30d. per therm. These costs are a result of high capital 
charges for peak load plant for which the load factor is 
inevitably low. Thus the methods outlined, because of 
the low capital charges, form an attractive alternative to 
more conventional methods of gas production. 

Of the capital charges quoted the major portion is 
accounted-for by the cost of storage of the butane—in 
this case the cylinders. Any economy in this direction 
would have a large influence on these charges. It is 
suggested that, while the 400-gal. cylinders are suitable for 
medium sized works, a larger storage unit could be used 
on larger works with a reduction in the overall capital 
cost per unit of butane stored. 

Should the use of butane increase, the. fact that the 
storage units are mobile would mean that they could be 
moved in emergency between one works and another, thus 
reducing the effective combined stock to be held and lead- 
ing to overall economies. 


Conclusions 
The conclusions to be drawn are: — 


(1) That for short periods the thermal output from 
continuous vertical retorts can be increased by additional 
steaming, and at the same time the calorific value of the 
gas produced can be maintained by the injection of butane. 


(2) That for more prolonged periods the addition of 
producer gas in conjunction with butane injection will 
give an increase in the thermal output while maintaining 
the calorific value. 


(3) That up to a figure of 10% augmentation the mixed 
gas produced by these methods is suitable for use in appli- 
ances adjusted for normal town gas mixtures. 


(4) That the operation costs per therm of the ‘ added 
gas’ produced are within reasonable limits for peak load 
plant. 


(5) That the capital charges involved by the adoption 
of the methods covered in this paper compare very favour- 
ably with the charges for other types of peak load plant. 


SOUTH AUSTRALIAN CONTRACT 


Woodall-Duckham (Australasia) Pty., Ltd., have received 
an order from the South Australian Gas Company for an 
installation of intermittent vertical chambers to be erected at 
its Osborne Works, Adelaide. The plant will have an initial 
capacity of 75 tons of coal per day with provision for extension 
to 225 tons per day, and will be complete with coal and coke 
handling plant, and coke storage and screening plant. The 
order also covers the supply and installation of one set of 
clevated purifiers with oxide handling equipment, gas pre- 
heater, ammonia washer, Livesey washer and Holmes Conners- 
ville station meter. 
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IN PURGING PRACTICE 





FROM A PAPER TO THE EASTERN JUNIOR GAS ASSOCIATION, MARCH 16, 1954, By 


P. CASTON FORBES, 
Assoc.M Inst.Gas E. 


Modern safe codes of practice do not permit air/gas 
mixtures within the range of explosibility to exist in 
closed vessels. Accordingly, the two operations of vent- 
ing a gas-filled vessel to the atmosphere and gassing an 
air-filled vessel should never be carried out as a single- 
stage process involving direct displacement from air to 
gas, or gas to air. This paper is primarily concerned with 
the use of nitrogen as a buffer between the air and the gas. 

There is no doubt that, for the purging of large vessels, 
the case for the inert gas generator is over-whelming 
from the point of view of cost. Figures which have been 
evaluated for the use of inert gas and nitrogen in purging 
gas-filled holders to air make this abundantly clear. On 
the other hand, it is evident that, for small operations, 
transport and fitting charges form a high proportion of 
the total charge in the case of combustion gas. 

The combustion gas process has certain characteristics 
which can be listed as follows :— 

(1) Considerable volumes of cooling water must be 
available together with facilities for its disposal. 

(2) Unless another form of prime mover is used, an 
electrical supply must be available. 

(3) The inert gas must be used as it is made, and failure 
of the machine to produce the correct volumes and quality 
will immediately upset the whole operation. 

(4) The rate of discharge is relatively low. 

(5) The machine itself is characteristically noisy. 

(6) The production of low-cost combustion gas can be 
continued indefinitely. 

Turning now to carbon dioxide : — 

(1) It possesses better flame-quenching properties than 
inert gas or nitrogen. 

(2) It is available as a ready-made gas of known quality. 

(3) It is available in cylinders containing 28 Ib. to 80 Ib. 
of liquid and can readily be used for small operations. 
For larger operations. it is available in tankers containing 
up to 5 tons of liquid. (N.B.—28 Ib. of liquid produces 
230 cu.ft. of gas at N.T.P.) 

(4) The pipe fitting connections are relatively small and 
simply made. 

(5) It is an expensive gas costing 5d. per Ib. (less 5%) 
for small quantities, with a slightly reduced tariff for 
larger contract quantities. 

(6) Although electricity and cooling water are not 
required, the heat absorption during evaporation of the 
liquid produces severe frosting. en a number of 
cylinders are to be discharged, a suoply of steam is essen- 
tial to avoid blockage of the manifold. 

Finally, we come to the characteristics of nitrogen :— 

(1) It is available as a ready made gas of known quality, 
containing a maximum of 0.05% O.. 

(2) It is available at 120 atm. in cylinders of 165 and 
2,000 cu.ft. and also as liquid in quantities up to 85,000 
cu.ft. of gaseous nitrogen per tanker at N.T.P. 

(3) It is less expensive than CO., costing 44s. per 1,000 
cu.ft. as compressed gas and 35s. per 1,000 cu.ft. as liquid. 
(N.B.—Liquid nitrogen for this purpose has not been 
used to any great extent to date. Should the demand 
increase, it would no doubt lead to lower costs.) 

(4) The pipe fittings are extremely simple. 

(5) It is free from the defect of frosting and blockage 
and requires no external services. 


Use of Bottled Nitrogen 


For the purging of small holders and small vessels, 
bottled nitrogen will generally be preferred. In the case 
of 2 000 cu.ft. cylinders which weigh approximately 1 ton, 
since the British Oxygen Company will deliver to site, 
there is some advantage in paying a small waiting fee 
and discharging from the loaded vehicle. Each nitrogen 
cylinder should be checked by quenching a suitable flame 


off site. The cylinders are connected by means of a 
8-in. bore annealed copper tail pipe tested to 2,000 Ib. 
per sq. in. to a }-in. male nipple of the inlet manifold. 
For small jobs the British Oxygen Company rubber hose 
connection, which is tested to 200 Ib. per sq. in. is suitable 
and convenient, but the cylinder should be electrically 
earthed to prevent the accumulation of static charges. 
The rate of admission is controlled from the cyjinder 
valve by observation of the pressure gauges. After a 
short while, frosting will be observed along the copper 
tail pipe, but, in a large number of operations, the writer 
has never known blockage to occur. Accordingly, there 
appears to be no necessity to limit inlet pressures, unless 
working against bags; and it is possible to discharge a 
single 2,000 cu.ft. cylinder in 10 min. 

By these means, gasholders, electrostatic detarrers, wet 
purification plant, and gas mains have been effectively 
purged. Experiments have also been carried out on a 
small purifier box with a view to removing any possible 
hazard upon venting; but, whereas with largely non-filled 
vessels—i.e., not filled with coke, iron oxide, etc.—it had 
been possible to obtain a safe analysis of purge gas by 
the use of two or less volumes of nitrogen, in this instance, 
some difficulty was experienced. 

In the case of gas mains it is not generally necessary 
to fill the main, since a plug of nitrogen tends to travel 
like a piston, being pushed along the route by the follow- 
ing town gas, and displacing air in front. The chief diffi- 
culty is to determine the purging end-point. There is 
evidence that a whistle can be used to advantage in this 
connection on the purge gas. When the displaced air 
comes through, it gives a low note, and when the gas 
emerges, a high note is given. 

When complete arterial distribution systems such as 
large housing estate mains are being purged, careful pre- 
liminary preparations are necessary, in order to bag-off 
all alternative routes except the one being purged. 


Use of Liquid Nitrogen 


The use of gaseous nitrogen in cylinders, although very 
convenient for small-scale operations, becomes unwieldy 
when a large number of cylinders are required. There- 
fore, attention was turned to the possibility of employing 
liquid nitrogen. An apparatus for the purpose has been 
evolved by the British Oxygen Company. It comprises a 
storage tank, heater tank and evaporating coil, and inlet 
manifold. In practice the lorry-borne storage tank, made 
available by the Company, would be coupled to the water- 
filled heater tank, and that, in turn, coupled to the inlet 
manifold sited a suitable distance away. Upon opening 
the outlet valve of the storage tank, the evaporating coil 
would, in effect, become an extension of the storage tank, 
subject to its pressure, and protected by its safety valve. 

Any suitable source of heat—gas, oil, steam, or hot 
water—would then be applied to the heater tank, making 
nitrogen gas available when the control valve is opened. 
Air in the sytem would first be displaced through the inlet 
manifold vent, which can be protected by a safety seal, 
and then turned on to the vessel to be purged. One such 
heater is capable of evaporating up to a rate of 12,000 
cu.ft. of gas per hour. If greater rates were required, it 
would be necessary to connect additional storage and 
heater tanks to the inlet manifold. 


Purging Limits and Control Tests 


The essential part of any purging operation can be con- 
sidered complete when tests show that the purge gas is 
non-inflammable. For combustion gas and CO, gas, the 
determination of CO. in an Orsat apparatus is probably 
the soundest method. At least 87% added CO. or 91%, 
combustion gas must be present when purging from gas 


56 GAS JOURNAL 


to air. The East Midlands Gas Board has accepted the 
gas analysis test as standard, to the limits shown below: 





Purging from gas Purging from air 

toair %CO,of | to gas % CO, of 
purge gas to be | purge gas to be 
not less than: not less than: 





|Purging with combustion gas 
not more than 5% O, and 
preferably not less than 2°, 


O, .. os B 
(a +— 7T2A 
10 


. 3 : 
#7(100 + -) 60 
10 





Purging with CO, 








A = CO, of inert gas on air-free basis. 
B = CO, of gas in holder initially. 

The determination of safe limits when nitrogen is the 
inert gas can be carried out with an Orsat when purging 
from air to gas. Purging from gas to air, however, is not 
so straightforward when the combustible gas contains a 
small proportion of CO., since safe limits are not reached 
until approximately 93% of N, is present. The CO, in 
the remaining 7% combustible gas is too small to be 
accurately determined by Orsat, and analytically there 
remains the choice of determining carbon monoxide in a 
four-bulb Orsat, or determining N. directly in a nitro- 
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meter. The latter method involves the combustion of a 
known volume of gas over copper oxide or arneil catalyst, 
and absorption of the resultant CO, in a strongly alkaline 
solution of pyrogallic acid. The N. remaining is then 
measured directly, and a result can be obtained in approxi- 
mately 10 min. 


In many small operations the writer has found that more 
time is involved in testing than in actually carrying out 
the purging operation, with the understandable result that 
inert gas has been used rather generously. As is evident, 
a rapid form of test is most desirable, and for some time 
the writer has used a form of safety burner manufactured 
by the National Boiler and General Insurance Company, 
to carry out direct combustion tests upon aspirated samples 
of the purge gas. 


More recently very interesting apparatus for the detec- 
tion of inflammable gases has been described* consisting 
of a platinum filament in each arm of a Wheatstone bridge. 
On exposure to the atmosphere, most inflammable gases 
and vapours oxidise catalytically on the surface of the 
filament, raising its temperature, and, therefore, its elec- 
trical resistance. The bridge is thrown out of balance 
and the resultant voltage used to operate a warning device. 


* Industrial Accident Prevention Bulletin, January, 1954. Vol. 22. No. 228. 


DIVIDED FLOW PURIFICATION 


FROM A PAPER TO THE EASTERN JUNIOR GAS ASSOCIATION, MARCH 16, 1954 By 


J. L. IRELAND, 


Engineer, Lincoln, East Midlands Gas Board. 


The dry purification plant at Bracebridge consists of 
two overhead streams, each of five 40 ft. x 30 ft. x 6 ft. 
purifiers. The ‘A’ stream constructed in 1932 is down- 
ward flow, gas entering the top and passing down through 
two layers of oxide, | ft. 3 in. and 2 ft. 6 in. deep respec- 
tively, the layers being supported on standard wooden 
grids. The gas connections are 24-in. mild steel mains 
arranged at the side of the boxes. The purifiers are 
worked by ten 24-in. cast iron three-way valves, two to 
each box, arranged so that all boxes can be worked in 
rotation. The inlet hoods were fitted with individual 
steam heaters in 1941. 

The ‘ B’ stream constructed in 1950 is divided flow, cast 
iron inlet hoods directing the gas into the centre of the 
box, whence it travels upwards and downwards through 
equal | ft. 9 in. layers of oxide supported on standard 
wooden grids, to be collected by a common outlet hood. 

The purifiers are worked by ten 24-in. C.I. three-way 
disc valves, two to each box arranged so that all boxes 
can be worked in rotation. In addition to these three-way 
valves there are 15 cast iron hydraulic valves of the 
*“U’ bend type designed to give a 48-in. seal. Five 
Newton needle type steam heaters are provided, each 
capable of raising the temperature of the gas from 60°F. 
to 100°F. 

The bottom of each purifier is drained by two 2-in. 
cast iron drain pipes discharging automatically into a seal. 
Two electrically driven air blowers of the Holmes Conners- 
ville type are fitted, capable of providing air against 
40-in. w.G., equal to 5% of the maximum gas rate for 
each set of boxes. 


Trouble Occurs 


During December, 1951, foul gas was evident at the 
main outlet from purifiers ‘B’ in sufficient quantity to 
give an H.S stain using the Referees test. It was known 
that serious valve leakage was taking place past the ‘A’ 
stream valves, sufficient in fact to warrant the use of 
two ?-in. hoses at town water pressure, to seal off the 
valves during discharge. The decision to modify these 
valves from the face type to the packed disc type had been 
made, the work being scheduled for the summer of 1952. 
It was imperative, therefore, that the ‘B’ stream problem 
should be resolved before the purifiers had to accept the 
full load. 

At the start of the investigations persistent traces of 


H.S and NH; were evident from the top outlets of the 
‘B’ stream purifiers. Using litmus a trace of H.S was 
evident from each purifier outlet. It was considered that 
the traces of H.S and NH; passing from the top outlets 
were due to mixing old oxide, which had been subject to 
excess ammonia concentrations over a long period, with 
new oxide. 

The steps taken to remove the traces of H.S and NH; 
were : — 

(i) Extra oxide was added to the top layers after water 
spraying the oxide in situ. 

(ii) Temperatures were dropped to below 80°F. by 
eliminating steam admittance. 

(iii) Air was increased slightly to give a 0.5%-0.6% O. 
content in the outlet stream. 

(iv) Investigation of the ammonia washing plant was 
undertaken. 

As a long-term policy it was decided that :— 

(i) Old -oxide would be worked up in the ‘A’ stream 
purifiers where the downward flow system gave no trouble. 

(ii) Close control would be kept over oxide condition 
as charged to the purifiers. 

(iii) Strict control would govern ammonia washing. 

(iv) Efforts would be made to secure delivery of new 
oxide for immediate use in ‘B’ stream. 

The theory that poor conditions were caused by using 
old oxide was proved incorrect after two purifiers charged 
with new oxide were both showing strong traces of H.S 
as fourth and fifth takers after working as first taker for 
16 days and 13 days respectively. The ammonia content 
of gas inlet purifiers was controlled as well as the poor 
condition of the washers allowed. It averaged 9 grains 
per 100 cu.ft. 

It was decided that experiments should be carried out 
using different types of oxide. For this purpose ‘ Manox,’ 
‘Purimat,’ and bog ore were chosen. ‘ Manox’ has a 
sawdust base; ‘Purimat’ has a peat base; bog ore is a 
natural oxide. 

It was found that:— 

(i) Though ‘Purimat’ has a high initial absorption 
efficiency a rapid deterioration takes place after the second 
fouling. The failure of a ‘ Purimat’-“ Manox’ mixture 
was corrected by discharge and disintegration. 

(ii) The efficiency of bog ore is relatively low in its 
initial foulings, but it improves with loss of moisture. 

(iii) ‘ Manox’ is by far the most efficient oxide over a 
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large number of foulings. No deterioration was observed 


after seven laboratory tests. 
Conclusions Reached 


The trace of H.S persisted in the divided flow stream 
under similar conditions of working and using three 
different types of oxide. Oxide discharged from this 
stream, after giving trouble, worked satisfactorily in five 
cases, when charged into the downward flow stream. 


The trace of H.S given up to clean gas as distinct from 
normal fouling appeared from the top outlets of ‘B’ 
stream in 99%, of the cases reported and the concentration 
diminished with increased gas flow. Bearing in mind (a) 
that better working results had been obtained at other 
purifier installations by converting upward flow to down- 
ward flow, and (b) that the downward flow section of the 
‘B’ stream was almost trouble-free, the fault appeared to 
be a peculiarity of upward flow. Attention was therefore 
drawn to contamination from lid condensate which had 
become saturated with H.S and/or ammonium sulphide 
when the purifier was in the first taker position. Clean gas 
had to pass through a crust of oxide saturated with drip- 
pings and over a film of condensate collected on the lids, 
before the gas entered the top outlet hood. 


The lids farthest from the outlet hood showed a faint 
H.S trace while the lid nearest the hood showed a more 
positive H.S test. With clean gas entering the box, tests 
indicated contamination at its greatest concentration at the 
point of leaving the top layer of oxide to enter the outlet 
hood. 

Although the purifiers are surrounded by a brick hous- 
ing, the top lid level is exposed to atmospheric chilling 
from wide ventilating ports in the east and west walls, far 
more so than the lower box levels. Also, any bottom 
condensate is carried out of the oxide and away from the 
prifiers via the automatic drains. 


Since the detection of the fault in December, 1951, the 
H.S position has been kept well in hand by constant 
chemical supervision and control. In the early stages. 
purifiers were taken out of line, additional layers of oxide 
added, or the oxide was discharged completely to eliminate 
the trace. But continued investigations proved that the 
condition could be subdued in many instances by increas- 
ing the flow of gas through thé stream, care being taken 
to keep temperatures reasonably low by ceasing to preheat 
the gas and by rigid control of revivification in situ. 
Further projects under consideration are:— 


(i) Insulation of lids. 
(ii) Treatment with lime wash, zinc acetate, etc. 


(iii) Reverse-flow valve system. 
Control over ammonia washing has been improved con- 
siderably by:— 


(a) Renewing the brushes in two bays of the rotary 
washer, cleaning out the bottom sections of all bays, and 
checking over all valves. 


(b) A complete overhaul of the static washer and pumps 
including an experimental filling of four bays with wooden 
grids in staggered formation. 


DISCUSSION 


Mr. J. T. Haynes said he brought with him the best wishes 
of the Institution of Gas Engineers. He added that the 
Council of the Institution greatly appreciated the efforts of the 
junior associations. 

Mr. H. D. Sullivan (Worksop) supported the contention that 
cylinders should be tested when brought into use. They had 
been told that in purging practice nitrogen formed a plug. If 
that was correct, then they could affect a great saving in the 
amount of purging gas they used. Mr. Forbes had given them 
valuable information about a simple and rapid method of 
detecting the presence of inflammable gases. 

Mr. D. W. Ault (Divisional Engineer, Lincoln) said that as 
far as he was aware only two papers had been presented deal- 
ing with purging by inert gas. In 1938 F. M. Birks presented 
a paper to the Institution of Gas Engineers on ‘ Purging Gas- 
holders by means of Inert Gas’ (1.G.E. Comm. No. 172), and 
in 1947 L. Silver presented a paper entitled ‘The Purging of 
Gasholders’ to the Southern Association of Gas Engineers and 
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Managers. In addition there was in existence an American 
paper dealing with the purging of gasholders. He thought this 
to be the one published in 1932 by the American Gas Associa- 
tion. It was obvious from the titles that these papers dealt 
with the purging of gasholders. Mr. Birks’s paper was confined 
to the use of products of combustion gas; Mr. Silver dealt with 
the use of the same gas, and in addition with the use of carbon 
dioxide, and only made passing reference to the use of nitrogen. 
Since gasholder explosions, even before the advent of inert 
gas purging, were almost non-existent, whereas other gas 
explosions were even now fairly common, it was surprising that 
so little attention had been paid to the other sources of gas/air 
mixtures which could occur on the works. 


Mr. Ault continued by saying that during the discussion on 
Mr. Birks’s paper, Mr. G. C. Pearson had commented: ‘ During 
the operation of purging a gasholder by air, the holder is at 
certain times in a condition of potential danger of such terri- 
fying magnitude that any amount of trouble is worth taking 
to eliminate that possibility.. This condition of potential 
danger, added Mr. Ault, was not confined to gasholders, since 
a volume of explosive mixture of probably less than 150 cu.ft., 
which requires a gas volume of approximately 15 cu.ft. only, 
was sufficient to cause an explosion having fatal results. In that 
Institution discussion Mr. E. G. Stewart reminded them that 
damage to the extent of £140,000 was caused through an explo- 
sion which could have been due to as small a volume as 
3,000 cu.ft. of coal gas. 


On large works the use of an inert gas generator, particu- 
larly if this was used in conjunction with a permanent inert gas 
distribution main, was undoubtedly the most convenient and, in 
the long term, cheapest solution for the production of inert gas. 
Summarising the prices which Mr. Forbes quoted, the approxi- 
mate costs per 1,000 cu.ft. of inert gas were as follows: Carbon 
dioxide, 50s.; nitrogen, 44s.; inert gas, 2s. 8d. (with coal gas 
at ls. 7d. per therm). However, on the small works, if an 
inert gas generator was to be moved to and from the site, this 
item alone might cost £10, to which figure must be added the 
cost of cooling water and the associated pipework. Therefore, 
for quantities of up to, say, 4,000 cu.ft. of discharged inert gas, 
that obtained in cylinder form was the cheapest. 


To his mind carbon dioxide, due to its physical properties, 
was inconvenient, and it was for this reason that Mr. Forbes 
persevered with the use of nitrogen; and he (the speaker) felt 
that the author had shown that he has been successful. The 
main difficulty in using nitrogen was estimation of the comple- 
tion of purging; and Mr. Ault said he would like to recom- 
mend that as a rough check operators should always estimate 
the volume to be purged, and have available a table showing 
the discharge of gas through pipes of, say, $ in., 1 in., or 2 in. 
diameter in the lengths used for venting the purge gas, so that, 
by noting the time of discharge, a close approximation of com- 
pletion was available. 

It should be noted, added Mr. Ault, that the completion limits 
given in Mr. Forbes’s paper were for the worst case of blue 
water gas which, when working with normal coal gas, gave a 
factor of safety. There was little difference in the figures on 
the gas to air purge, but the difference was appreciable on the 
air to gas purge. In this connection he would ask all junior 
technicians not to take the figures at their face value, but to 
make sure that they could work them out for themselves. 


Mr. R. W. Hilham (Hon. Secretary, Eastern Junior Gas 
Association) proposed a vote of thanks to the East Midlands 
Gas Board and to Mr. Bernard Clarke (Lincoln). He added 
that this was his last opportunity as Secretary of saying ‘ thank 
you.” It was, however, pleasant to recollect that, over a long 
period he had enjoyed the utmost co-operation from Eastern 
Gas Board and from Mr. Clarke. 

Mr. Bernard Clarke, responding, said that Mr. Haynes had 
shown great interest in the activities of the Junior Gas Associa- 
tions. He was sure that Mr. Haynes felt that the Eastern 
Juniors were doing a useful job of work, and he could assure 
him that the support Mr. Haynes extended was a stimulus to 
further endeavour. 


oo 


CANADIAN GAS ASSOCIATION 


The 47th annual meeting of the Canadian Gas Association 
will be held at Banff Springs Hotel, Banff, Alberta, from 
June 20 to 24. Plans for the convention are well advanced 
with what promises to be an outstanding programme of 
speakers and entertainment in the tradition of full hospitality. 
The various committees are making every effort to make this 
the largest and best convention in the history of the Associa- 
tion. That can only mean a meeting in which Business, 
hospitality, and entertainment will be carefully balanced in a 
locale that is second to none on the continent. 
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JOINT VISIT BY JUNIORS AND SALESMEN 


The Manchester District Junior 
Association of Gas Engineers and the 
North Western Gas Board’s Salesmen’s 
Circle took part in a joint visit to the 
works of Stoves, Ltd., at Rainhill on 
March 24. The party of over 140 in- 
cluded Mr. J. Oates, President, Man- 
chester Juniors, Mr. H. Butters, Member, 


parallel, said Mr. Oates. Stoves, Ltd., 
had spared no expense to equip them- 
selves to make appliances of a high stan- 
dard of quality. 

Mr. H. Butters, President, Salesmen’s 
Circle, seconding the vote of thanks, said 
it was a pleasure to join with the Juniors 
in the visit. Stoves, Ltd., had rendered 


tor, replying, said it was a _ privilege 
to have the Juniors and Salesmen visit- 
ing their works. In common with other 
firms they were striving to give service 
to the gas industry, and they were spend- 
ing a lot of time and money on research 
and development. He was pleased to see 
so many General Managers in the party 





Group photograph taken during the joint visit of the Manchester District Junior Association of Gas Engineers and the North 
Western Gas Board’s Salesmen’s Circle to the Rainhill works of Stoves, Ltd., on March 24. 


North Western Gas Board and President 
of the Salesmen’s Circle, Mr. J. W. 
Rodgers, Chairman, Salesmen’s Circle, 
Mr. A. K. Collinge, Chairman, Man- 
chester and District Section, I.G.E., and 
a number of Group General Managers. 

On arrival at Rainhill the visitors were 
received by Mr. R. Knight, Joint Manag- 
ing Director of Stoves, Ltd., and Mr. 
J. L. P. Mercer, Sales Director, and other 
members of the staff. During their tour 
round the works the party found much 
to hold their interest. The extensive 
works buildings covering some 64 acres 
are equipped with modern plant which 
enables the firm to have a smooth-flow- 
ing production line of various types of 
appliances. Every department from the 
well equipped laboratory to the inspec- 
tion and testing shops was visited, the 
new mechanised foundry and _ the 
modern gas-fired enamelling plant being 
of especial interest. 

The party inspected the new Model X 2 
Newholme cooker, the firm’s latest con- 
tribution to the medium price range of 
appliances, and followed it through its 
various production stages. The many 
features incorporated in this new cooker, 


coupled with its enamel finish and 
appearance, greatly impressed __ the 
visitors. 


The party were later entertained to tea 
in the Canteen, where Mr. J. Oates, Presi- 
dent, Manchester Juniors, in moving a 
vote of thanks, said they were grateful 
to Stoves, Ltd., for the invitation to visit 
the works. He regretted that the Chair- 
man of the Board, Mr. D. P. Welman, 
and the Deputy Chairman, Mr. Henshall, 
were unable to be with them. They had, 
however, the support of Mr. Butters, 
Member of the Board, and Mr. J. W. 
Rodgers, Chairman of the Salesmen’s 
Circle, and they were also pleased to 
welcome several General Managers. He 
hoped Mr. Knight would take this repre- 
sentation as a tribute to the high esteem 
in which the firm was held by all present. 
He thought the visit had happened at an 
opportune time, in view of the recent 
technical developments in gas manufac- 
ture on the one hand, and the technical 
advance in appliance design and produc- 
tion which they had seen during the 
visit. Both developments must run in 


exceptionally good service to the Board 


in maintaining a 
cookers. 
Mr. R. Knight, Joint Managing Direc- 


regular supply of 


together with chemists and salesmen. 

Mr. C. H. Leach (Liverpool) expressed 
thanks on behalf of the General 
Managers. 





Oxford Employees Praised 


During the past year, gas mains in the 
Oxford area increased by 114 miles and 
gas sales per employee by more than 
10%, said Mr. S. C. Bentley, Engineer 
and Manager of the Oxford Undertak- 
ing, at Oxford, recently. Mr. Bentley, 
who was speaking at the annual dinner 
of the undertaking, said many economies 
had been introduced, but the successive 
increases in the cost of coal, wages and 
materials had made it necessary to con- 
sider the revision of the tariff fixed two 
years ago. 

Progress had included a new gasholder 
at Bicester and a new main there. They 
had also built a smaller gasholder at 
Witney, and a much larger one was being 
built at Didcot to receive gas from Read- 
ing after the old works was closed down. 

Mr. G. L. Perkins, a member of the 
Board, proposing ‘The Oxford and 
District Gas Undertaking’ said the severe 
weather in February caused unprece- 
dented demands on the gas industry, and 
he praised employees for the way these 
had been met. 

Divisional and group efficiency was 
equally essential for area efficiency, and 
he had been amazed at the interest dis- 
played among the young people in the 
gas industry. 

Mr. Alexander Tran, proposing a toast 
to the ‘Southern Gas Board,’ said the 
Board’s policy had been that of decen- 
tralisation, with control through the 
Management Committee, and he thought 
it had been wise. 


Cookery Demonstrations given twice 
daily by Philip Harben, the television 
chef, were among the attractions at a 
trade exhibition organised by the Black- 
pool Chamber of Trade. For his demon- 
strations he used a Cannon A.125 cooker 
with eye-level grill and a Radiation New 
World 3518 gas range. 


William Murdoch Plaque 


Mr. J. Watson Napier, of Ipswich, pre- 
sented to the Scottish Gas Board at an 
informal meeting last month a _ bronze 
plaque of the head of William Murdoch 
in memory of his father, Mr. J. W. 
Napier, M.B.E., who died in December, 
1953, in his 81st year. In making the 
presentation, Mr. Napier referred to the 
long association of his family with the 
industry and to the admiration his father 
had throughout his life-time for William 
Murdoch, the inventor of gas lighting. 

More than 40 years ago Mr. Napier’s 
father played a prominent part in the 
erection of a tablet at Murdoch’s birth- 
place at Bello Mill, near Lugar. Some 
years later he commissioned H. S. 
Gamley, the prominent Edinburgh 
sculptor, to make a bronze plaque of the 
head of Murdoch and he was so pleased 
with it that he had a second one made. 
He presented one to the Institution of 
Gas Engineers, and the other was the 
one which was now being presented to 
the Board. 

In accepting the medallion on behalf 
of the Board, Sir Andrew Clow expressed 
the opinion that it would serve as a 
reminder of those who had established 
the gas industry on sound foundations 
and of those who had assisted so greatly 
in its successful development. He 
assured Mr. Napier that the Board would 
treasure the gift, particularly as it had 
been presented this year when the bi- 
centenary of William Murdoch’s birth 
was being celebrated. He thanked Mr. 
Napier for his gesture and spoke of the 
continuance of the family connection 
with the industry through his part-time 
membership of the Eastern Gas Board. 


Miss Patricia Cutts, stage, screen, and 
television star, was among recent visitors 
to the Luton Production Centre of 
Radiation Ltd. 
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‘ROCHDALE’ PROCESS AT BOLLINGTON 


The Chairman and Members of the North Western Gas Board on March 30 
inspected Bollington gasworks, which has now been converted entirely to further 
development of the ‘Rochdale’ process. by which the Board’s technicians hope 
to double the productivity of orthodox gas-making plant. As already reported, 
the process has been under test for two years on pilot plants at Partington and 
Rochdale. with results that have created widespread interest. If the same results 
are obtained in full-scale operation the process is expected to save the industry 
millions of pounds in capital expenditure and annual running costs. 





Our picture shows the members of the Board in the instrument room at Bollington. 
Here the quality of the gas produced by the new process is analysed and recorded. 
Right to left, T. Nicklin, Production Engineer, and one of the engineers responsible 
for developing the process, explains the instruments to D. P. Welman, Chairman 
of the Board, Dr. H. Cronshaw, Board Member (centre foreground), M. Redman 
(partly hidden), Deputy Production Engineer and jointly responsible for developing 
the process, H. Butters, Board Member, Sir Eric Carpenter, 0.B.E£., J.P., Board 
Member, Alderman C. E. P. Stott, j.p., Board Member, and Chairman of the Gas 
Consultative Council. 





WHESSOE PLANT AT SOUTHALL 





C.W.G. wet purification plant recently installed at Southall for the North Thames 

Gas Board by Whessoe, Ltd., Darlington. The plant consists of two vertical water- 

tube condensers with gas reversing connections, two W.W-D. electro-detarrers and 

two naphthalene multi-stage scrubbers. all of welded mild steel construction. The 
total capacity of the plant is 144 mill. cu.ft. of gas per day. 
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Special Trains for Southport 


Special trains are being provided to 
and from Southport for the Gas Coun- 
cil’s Sales end Service Conference on 
May 19 and 20, for the convenience of 
delegates from London and the South. 
On the northward journey the special 
train will leave Euston at 3.25 p.m. on 
May 18, and will make a stop at 
Bletchley to pick up passengers. The 
train is due to arrive at Southport at 
8.15 p.m. Dining car facilities will be 
provided. 

On the return journey, the train will 
leave Southport at 3 p.m. on May 20, 
and cafeteria facilities will be available. 
As seats are now being reserved for these 
journeys, intending travellers should 
inform the Publicity Manager of the Gas 
Council of their requirements as soon 
as possible. 

Application forms for the Conference 
should also be completed and returned 
as soon as possible in view of the 
urgency of completing hotel bookings. 





<> 


‘The Tubewright ’ 


* The Tubewright,’ a new film made by 
Stewarts & Lloyds, Ltd., outlines the 
rapid progress made both in manufac- 
turing techniques and in uses of tubular 
steel, and the progress in these spheres 
represents one of the most remarkable 
industrial developments of the post-war 
years. Tracing the use of the ‘hollow 
structural member,’ on which tubular 
steel is based, the film recalls natural 
examples, such as the corn stalk, the 
bird’s quill, and the bamboo cane. It 
shows how British enginéers of the 19th 
century adapted these natural methods 
to steel structures like the tubular Menai 
Straits and Forth Bridges. 

Then, for many years, little headway 
was made, the main obstacle being the 
difficulty of making tube-to-tube connec- 
tions which were both economical and 
efficient. Then modern metallic arc 
welding was fully developed, and new 
advances were made possible. 

One of the most important aspects of 
steel tubes is their high  strength-to- 
weight ratio and the film demonstrates 
the successful application of steel tubes 
as structural members in bridge building, 
crane jibs, and materials handling equip- 
ment; and it underlines their growing 
worth to the building industry, particu- 
larly where modern prefabrication tech- 
niques are applied. It records the recent 
construction of factories with all-welded 
tubular steel frames, including that, last 
year, of Tubewrights’ own factory at 
Liverpool. 

Roof trusses, bridges, jibs, electric 
railway gantries, transmission and flood 
lighting towers, materials handling 
equipment, cable drums, gates and 
fencing are among the products which 
will be mass-produced for the home and 
world markets at this factory. 

Despite the tremendous strides which 
have been made, and the contribution 
towards them for which Tubewrights, 
Ltd., a subsidiary of Stewarts & Lloyds, 
Ltd., had already been responsible, the 
film envisages a great and expanding 
future for tubular steel engineering in 
all types of structural work. 

‘The Tubewright, by Ace Film Pro- 
ductions, is available for showing free of 
charge and it will have world-wide dis- 
tribution through the agents abroad of 
Stewarts & Lloyds, Ltd., Brook House. 
Upper Brook Street, London, W.1. 
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A NEW Wo 
RLD 
SILENT BEAM Gas FIRE 


The HADRIAN 


HERE 1S THE HADRIAN—especially designed to 
enable Gas Boards to offer a maintenance-free 
Silent Beam Fire on the most attractive Hire 


Purchase or Simple Hire terms. 


Combining striking contemporary appearance with highest 
quality at low price, the Hadrian leads the way in helping the 
Industry to increase the Space Heating load. 
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Tottenham’s Voluntary Brigades 


Sir Harold Smith, Chairman of the 
Gas Council, who was Managing Direc- 
tor and Deputy Chairman of the old 
Tottenham and District Gas Company, 


Division on the successes of the past 
year and said the influence of the first 
aid workers had spread throughout the 
area. He had a special word of con- 


Colonel Page, D.s.o., head of the London 
St. John Ambulance Brigade. ‘The 
voluntary spirit in this age of nationalisa- 
tion and the welfare state is as impor- 





Sir Harold Smith presents a bar to the long service medal of Second Officer A. S. Geeves. 
Sir John Stephenson (extreme left) and Mr. F. T. Brookes (extreme right) look on. 


was principal guest at the annual dinner 
to the Voluntary Brigades of Tottenham 
Division of the Eastern Gas Board on 
March 25. Sir Harold was on familiar 
ground, for he played a large part in the 
formation of the Brigades 30 years ago 
and he remains their President. During 
the evening he presented a bar to the long 
service medal of Second Officer A. S. 
Geeves, of Willoughby Lane Works, 
a voluntary fireman for 26 years. 

The function was attended by members 
of the Voluntary Brigades (comprising 
St. John Ambulance Brigade No. 91 
Tottenham Gas Division, Fire Service 
and Rescue Squads) from all parts of the 
Division, and among those present were 
Sir John Stephenson, c.B.£., Chairman, 
Eastern Gas Board, Mr. J. H. Dyde, 
Deputy Chairman, Eastern Gas Board, 
Mr. E. C. Woodall, 0.B.£., member of the 
Board and Chairman of the old Totten- 
ham Company, and Mr. W. C. Kincaid, 
also a member of the Board. Mr. F. T. 
Brookes, General Manager, Tottenham 
Division, presided. 

Displayed before the head table were 
the trophies Tottenham Division had 
won during the past 12 months, includ- 
ing the national Gas Industry First Aid 
Shield, the Eastern Gas Board Shield, 
and the Ninnis Cup for the London 
District. 

Sir Harold expressed his pleasure at 
meeting his old friends of the Voluntary 
Brigades at Tottenham. ‘It is a delight 
to me to see you still going strong. I 
am filled with admiration when I come 
among you fellows and learn of the 
voluntary work you are doing, he said. 

Mr. Brookes proposed a toast to the 
Brigades and spoke of the wonderful 
year the First Aid members had enjoyed. 
He congratulated them on their effi- 
ciency and wished them further success 
in the future. He mentioned that there 
were fire brigade units at seven works 
in the Division—Willoughby Lane, Lee- 
side, Ponders End, Hertford, Epping, 
Bishop’s Stortford, and Tottenham High 
Road Repair Shops). 

Mr. D. W. Bunce, Tottenham Divi- 
sional Secreary, proposed the toast of the 
Eastern Gas Board and thanked Sir 
John and his colleagues for their 
encouragement and assistance. 

Sir John congratulated the Tottenham 


gratulation to Superintendent W. Squire ° 


for his leadership and as a memento of 
and as a token of his personal esteem 
for his excellent work in the Brigades 
he handed to him a small gift. 

Other speakers were Mr. Woodall and 


Other long service firemen, with 


tant as ever it was and it must not die, 
Mr. Woodall said. A welcome visitor 
was Mr. Jack White, pensioner of the 
Board, a former captain of the Voluntary 
Fire Brigade and one of the three original 
members. 





Diary 


April 8.— EASTERN SECTION, 
Visit to Lincoln Gasworks. 

April 9.—ScoTTisH ASSOCIATION OF 
Gas ManaGers: Spring Meeting, 
Dumblane. 

April 9.—LoNDoN Juniors: ‘ Processing 
of Coal’ M. S. Gaskill, Tech- 
nical Director, West’s Gas Improve- 
ment Co., Ltd., 178, Edgware Road, 
W.2. 6.30 p.m. 

April 10.—ScottisH JuNiors (EASTERN): 
Paper from an industrial representa- 
tive. 

April 13.—LONDON AND SOUTHERN SEC- 
TION, I.G.E.: Visit to Kensal Green 
Works, North Thames Gas _ Board, 
2.30 p.m, 

April 16.—ScottisH JuNiors (Western): 
Annual General Meeting. 

April 22.—WaLES AND Mon. Juniors: 
Annual General Meeting. Presidential 
Address and Paper. Aberystwyth. 


LG.E. : 


April 27.—MIDLAND JUNIORS: 
General Meeting, Staff Mess 
Birmingham. 


Annual 
Room, 


April 28.—MANCHESTER JUNIORS: Visit 
to the Stanton Ironworks Co., Ltd., 
Nottingham. ‘Some Aspects of Grid 
Distribution.” K. Summersgill, North 
Western Gas Board. 


April 29-30.—EastT MIDLANDS Gas 
BoarD: Staff Conference Skegness. 


April 29.—NortTH THAMES G.C.C.: Cax- 
ton Hall, Westminster. 


April 30.—MANCHESTER AND DISTRICT 
Section, I.G.E.: Annual General 
Meeting, Manchester. 


May 4.—East MIDLANDS G.C.C., Vic- 
toria Station Hote', Nottingham, 11.30 
a.m. 





LONG SERVICE IN 


Mr. H. Apcock (left), 
General Manager and 
Director of the Metro- 
politan Gas Meter Co., 
Ltd., presenting Mr. A. 
Toe, who is 81 years old 
(and still working) with 
a barometer to com- 
memorate 50 years’ ser- 
vice, at the firm’s sports 
club dinner, at Notting- 
ham, on March 26. 
Second from left is Mr. 
C. Dicken (67 years 
retired) and right Mr. 
S. V. Davies (67 years 
and still working), both 
of whom have 50 years’ 
service, and also received 
barometers. 


METER MANUFACTURE 
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MITCHELL 


wagon tipplers speed production 


The side-discharge tippler was first introduced by Mitchells and machines of 
this type are still unequalled in design and efficiency. They can handle 
all sizes, conditions, and types of wagon without adjustment of any kind, 
and at a greater speed than any other design. The load is discharged to 
the side of the track, clear of loading gauge, so that the coal can be 
grabbed or handled in any way without interfering with normal rail traffic. 
Side-discharge tipplers can deal with wagons up to 65 tons net load 
and smaller wagons can be unloaded at rates of up to 60 wagons an hour. 





MITCHELL ENGINEERING LIMITED ONE BEDFORD SQUARE LONDON WCI Tel: MUSEUM 5511 
THE MITCHELL ENGINEERING GROUP LTD. @ JOHN M. HENDERSON & CO. LTD. @ THE MITCHELL CONSTRUCTION CO., LTD. @ MITCHELL 
ROPEWAYS LTD. @ ILLNOIS STOKER & COMBUSTION CO. OF GT. BRITAIN LTD. @ VITREOUS CONCRETE CO., LTD. @ OPEN STEEL FLOORING 
LTD. @ COOLING TOWERS LTD. @ AGRICULTURAL CONTRACTORS LTD. @ MECHANICAL HANDLING LTD. 
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@® It’s wonderful how ATLAS 
@ Aluminium Paints will keep a 
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well-preserved. 

° Their brilliant, reflective surface 
provides better lighting, thus reducing 
eyestrain and the risk of accidents. Used 
on external surfaces they 
m reflect solar heat, keeping 
' the accommodation beneath 
relatively cool in hot weather. 
ATLAS Aluminium Paints give 
splendid protection against corro- 
sion and prove extremely durable. 
Send now for descriptive booklet 
entitled ‘‘Coat of Mail Protection.” 
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Radiation Limited 
Speech of Harold Hartley, C.B.E., D.Sc. (Chairman) 


Annual General Meeting : 


At the annual general meeting of 
Radiation Ltd., held at the Incorporated 
Accountants Hall, London, W.C.2, on 
Wednesday, March 31, 1954, the Chair- 
man, Dr. Harold Hartley, c.B.£., said: 


Directors’ Report 


The accounts which are before you 
comprise the consolidated profit and loss 
account and the consolidated balance 
sheet of the Radiation Group and also 
the balance sheet of Radiation Ltd., as 
at December 31, 1953. The consolidated 
profit and loss account shows that the 
trading profit of the Group for the year 
1953 was £1,320,184 as compared with 
£1,124,717 for the preceding year, an 
increase of £195,467. After adding 
income from investments and _ other 
income and providing for depreciation, 
Directors’ remuneration, audit fees and 
pension payments, the profit before 
taxation was £1,058,011, an increase of 
£239,531 on that of the preceding year. 
After reserving £636,785 for taxation, 
there remains a net profit for the Radia- 
tion Group of £421,226 compared with 
£367,067 in 1952. 

Of the net profit of £421,226, Radia- 
tion Ltd., has withdrawn £269,476, leav- 
ing the balance with the subsidiary 
companies. Adding to this the balance 
of £582 brought forward from 1952, the 
sum of £270,058 is available to Radia- 
tion Ltd. 

The interim dividends already paid 
and the final dividends which are recom- 
mended for payment will absorb 
£269,213, leaving a balance of £845 to 
be carried forward in the accounts of 
Radiation Ltd., at December 31,, 1953. 

The aggregate amount standing to the 
credit of the profit and loss accounts of 
the subsidiary companies, including the 
undistributed profit for the year 1953 of 
£151,750, is £1,166,613. From. that 
amount the Directors recommend a 
transfer to general reserve of £500,000 
and a transfer of £2,038 to stocks 
obsolescence reserve. 

From the consolidated balance sheet it 
will be seen that the total book value 
of the fixed assets is £2,145,119, a 
decrease of £29,018 compared with 
the amount a year ago. The decrease is 
the difference between the expenditure 
of £186,301 during the year on new 
buildings and plant and the sum of 
£215,319 written off for depreciation. 

The current assets of the group, which 
include stocks, debtors, investments and 
cash, total £8,281,348, and exceed the 
current liabilities and provisions by 
£6,237,349. A year ago the excess was 
£5,924,505 and five years ago £4,770,593. 


Trading Conditions 


In last year’s address reference . was 
made to the decrease in the demand for 
our products in the latter half of 1952. 
The total value of sales for that year 
was about 7%, less than for 1951. There 
were signs towards the end of 1952 of 
an increase in the general consumer 
demand throughout the country, and at 
the time of the last annual. meeting the 
overall demand for our goods was 
increasing. 

During the first quarter of 1953 the 
recession was even more serious than 


at the end of 1952, and we were com- 
pelled not only to work short. time but 
at some of our production units em- 
ployees were laid off, and thus lost to 
us; later new workers had to be recruited 
and trained—this is an expensive 
procedure. 

The output of appliances in the first 
half of 1953 was appreciably less than 
for the corresponding period of 1952. 
Our sales to the gas industry, which at 
the end of March, 1953, were only 65% 
of those for the first quarter of 1952, 
had increased to 79% by the end of 
June, while for the whole of the year 
they were 2% higher than in 1952. 

At the end of June our total sales 
were 14% less than for the first half of 
1952, but for the whole of the year they 
were 7% greater than for the preceding 
year and thus almost equal to those of 
1951—the year of record sales. 

If the total sales for 1952 are 
expressed as 100 units, the changes in 
output during the last two years are as 
follows : — 

Jan./June July/Dec. Total 
1952 53 47 100 
1953 46 61 107 

Data for the national production of 
domestic cookers are published in the 
Monthly Digest of Statistics. The 
striking growth in demand during the 
last year is indicated by the monthly 
averages, in thousands, as given in the 
following table: 





Solid fuel Gas Electric 
ist Quarter 1953... 16.8 52.5 13.1 
allie im ac 17.3 61.8 17.1 
3rd ie re oF: 15.3 65.4 20.5 
4th os A ie 18.1 81.3 29.1 





Monthly average over 
whole year mt 17.0 65.3 19.9 
The manufacturer must budget in 
advance for production, and the sharp 
changes in demand added to our costs. 


Minimising Production Costs 


Since the nationalisation of the fuel 
industries we have been able to adapt 
our methods to minimise production 
costs. Both we, and those nationalised 
industries with whom we _ co-operate, 
have benefited, but there may not have 
been full realisation of the effects on 
the appliance industries of the actions 
taken by the area boards to reduce 
stocks at the beginning of last year. Our 
Group was especially affected because 
no doubt effort was needed to dispose 
of the various appliances which had 
been accumulated during the earlier 
period of the sellers’ market. It is not 
our general experience that Radiation 
products remain in stock; our great diffi- 
culty in recent years has been to satisfy 
our customers’ demands, and rationing 
has been necessary. In the first quarter 
of 1954 the increased production has 
been well maintained, but this is in part 
due to an earlier accumulation of orders. 
It is anticipated that next month the 
delivery rate will have to be increased 
still further. 

It is not economical, and certainly not 
healthy, for any manufacturing organisa- 
tion to have suddenly to take steps to 
reduce its output, and then later to 
increase it rapidly again. An efficient 
and prosperous appliance industry is 





important for the success of the 
nationalised industries, just as efficient 
and prosperous fuel industries are for 
the appliance manufacturers—without 
suitable appliances, the ‘fuels’ are of 
little use to the householder. 


Costs and Prices 


Although the value of our sales in 
1953 was almost equal to that of 1951, 
the gross trading margin is some 15% 
less. While this is in part due to the 
conditions referred to above, produc- 
tion costs still tend to rise, despite all 
efforts to prevent this by control of 
manufacturing processes and increase in 
production. 

Since February, 1947, we have in- 
creased the price of gas cookers in pro- 
duction once only; this was in October, 
1951, when there was a price increase of 
approximately 7%. The Court of 
Enquiry set up recently to enquire into 
the claim of the engineering unions has 
recommended an increase in wages, and, 
although at the time of writing the 
negotiations between the Employers’ 
Federation and the unions are not com- 
plete, any increase agreed will add to 
the cost of production. 

In February, 1953, the coal industry 
imposed another advance in the price of 
coal, which was then three times as dear 
in this country as it had been in 1939. 
Again, in February, 1954, we have had 
to face a further increase in the price of 
coal. 

Both the gas and electrical industries 
are based on coal and cannot always 
‘absorb’ price increases by improved 
working. It was thus especially helpful 
early last year that certain of the area 
gas boards were able to say they would 
not ask for an increase in the price of 
gas for a given period, and later that 
other of the boards were able to make 
reductions in their charges. The price 
of coke increases with that of domestic 
coal, but it would be a great help to the 
nation if larger supplies of domestic 
coke could be made available, not only 
because it is more economical for the 
householder to use, but also because of 
the smokeless burning that results with 
it. The Coal Board is investigating the 
possibility of manufacturing a smokeless 
fuel; this could be a great boon, but the 
present indications are that the price to 
be charged will be £1 a ton higher than 
that asked for coal. 

On the initiative of the Gas Council a 
search is being made for supplies of 
natural gas, and, if this project should 
prove really successful, it would have a 
marked influence on the outlook. An 
increase, also, in the availability of oil, 
at economic prices, would have a bene- 
ficial effect. The cost of fuel is one of 
the important factors determining the 
costs of commodities and services in this 
country. 


New Appliances 


The willingness of the general public 
to purchase heat services is directly 
affected by the price to be paid. Of 
recent years there have been improve- 
ments in domestic solid-fuel-using appli- 
ances, which have enabled economies 
to be made and higher standards of 
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living to be attained. The effects of 
these improvements are restricted by the 
increases in the price of fuel. 

Much of the equipment available in 
our homes for solid fuel usage is inade- 
quate. Some improvements have been 
made in the new houses erected since 
the war, but many of these are inade- 
quately insulated and fitted with cheap 
built-in appliances. The Government 
has now set its hands to the task of 
improving the older houses and it is to 
be hoped that this problem will be dealt 
with effectively. 

The cost of appliances is influenced 
directly by the methods of production 
used; when bulk production can _ be 
undertaken the economies possible are 
striking; a matter worthy of serious con- 
sideration by housing authorities. 

Last year reference was made to the 
two new gas cookers put into produc- 
tion in 1952, namely, the 3518 range and 
the Eighty Four high grade upright 
cooker. At the time of our last annual 
meeting production had just been started 
of the Seventy Five; also a cooker of 
the upright type. The launching of this 
appliance soon had an effect on con- 
sumer demand, but we were not able to 
keep pace with the orders received. In 
the initial stages this resulted from the 
difficulty of increasing output rapidly 
enough, but later we were affected by a 
shortage of steel sheets suitable for 
enamelling. We have been compelled 
to purchase metal from abroad at appre- 
ciably higher prices than those ruling 
at home. 


The Low Cost Cooker 


It was shortly after the nationalisation 
of the gas industry in 1949 that produc- 
tion was started of the low-cost cooker, 
known as the 4180. This represented 
the first product of our policy of 
specialisation in production. The price 
at which this cooker is supplied is such 
that it is one of the principal tools used 
by the nationalised gas industry to main- 
tain the domestic cooking load. During 
the period that this appliance has been 
manufactured at Warrington, over 
750,000 have been sold. This year, it is 
being replaced by an improved low-cost 
type, the 4183, of all-steel construction. 

It is not only because of the modern 
outlook that our usage of cast iron has 
fallen away in recent years; the need 
for economical quantity production of 
appliances with a high grade enamel 
finish has also had a great influence on 
this development. This new low-cost 
cooker will be of improved appearance 
and give still better results. It will be 
supplied in a _ new _ stain-resisting 
enamel in either cream or grey texture 
finish. It is anticipated that with it we 
shall strengthen still further our pre- 
eminent position as manufacturers of 
domestic appliances. 

The sales of gas space heaters are still 
hampered by the hire purchase restric- 
tions imposed in 1952. These restric- 
tions, and the continued application of 
purchase tax, make the successful 
marketing of gas-heating appliances 
more difficult. Their removal would do 
much to help the housewife to eliminate 
some of the drudgery of her daily chores. 
Representations have been made to the 
Chancellor for relief, but without effect. 
In the meantime further development 
work is in hand to ensure that still better 
gas fires become available. There are 
signs that the increasing cost of domestic 
coal is causing people to give more con- 
sideration to the use of gas fires in their 
homes. 

As a result of the removal of the hire 
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purchase restrictions in the latter half 
of the year, our output of gas water 
heaters was nearly double that of 1952. 
Here again, new appliances have been 
designed to simplify the application of 
gas; these are at present under district 
test and it is hoped they will soon be 
put into production. 

The trade in solid fuel apparatus did 
not vary so much as for other appli- 
ances. The merchants who distribute 
the goods have, however, reduced stocks 
knowing that with the changed market 
conditions manufacturers are able to 
give prompter delivery and stock hold- 
ing is no longer so necessary. This has 
applied particularly to inset grates and 
other heating stoves. During the year 
the position improved, particularly in 
the sale of appliances for Housing 
Authorities, and the improvement con- 
tinued to the end of the year. 

The Ridley Committee, in its Report 
issued in September, 1952, recommended 
that there should be made available to 
the public a convector-type solid fuel fire 
which could be fitted into existing coal 
grates. We had designed the Parkray 
fire and submitted a sample for official 
examination at the end of April, 1953. 
This has been approved by the Ministry 
of Fuel and Power for use by local 
authorities. This fire provides both 
radiant and convected heat, and in addi- 
tion to being suitable for fitting into 
existing coal grates, can be used as a 
free-standing appliance in a chimney 
recess, the method of installation which 
provides the most satisfactory means of 
using space-heating appliances in indi- 
vidual rooms. Experience during this 
winter has confirmed our belief that use 
of the fire will do much to enable fuel 
saving to be effected and an improved 
standard of comfort to be attained. 

One effect of the unpleasant fogs 
which were exverienced in our large 
cities over a year ago, has been the 
appointment by the Government of the 
Air Pollution Committee, under the 
Chairmanship of Sir Hugh Beaver. It is 
recognised that the domestic chimney is 
to a large extent responsible for the 
atmospheric pollution in congested areas. 


Research 


Our Central Research Laboratories 
have done much to assess the cause and 
means of preventing smoke emission 
when bituminous coals are burnt. The 
whole house heating equipment, which 
we have supplied for many years, offers 
the advantage that not only is a high 
thermal efficiency (70%) obtained, but 
the production of smoke with bituminous 
coal is avoided. A higher standard of 
comfort is provided economically and 
with a minimum amount of labour. 
The advantages of this modern method 
of warm air distribution throughout the 
whole house are becoming well appre- 
ciated, and the return to private house 
building has provided further oppor- 
tunities for its inclusion. It is worthy of 
note that many architects and engineers 
who recommend the system to their 
clients, also install whole house heating 
in their own homes. 

The principles used in the construction 
of the fuel burning equipment can be 
applied to other domestic apparatus, 
which will be made available in due 
course. 

The data given earlier in this address 
indicate the minor réle now played by 
solid fuel in the cooking sphere. Unless 
more direct concern is shown by the 
coal industry in appliance design, 
approval and marketing, then inevitably 
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it will lose still more of its valuable 
domestic market for coal. Insistence on 
the adoption of high standards of pro- 
duction and performance for appliances 
is a necessary preliminary to improve- 
ments in the use of coal. It would be 
helpful if arrangements were made by 
the coal industry itself for the testing of 
equipment, so that matters can be 
cleared with the drive and sense of 
urgency that is essential for any organi- 
sation which has to work for a com- 
petitive market. 


Export 


_ The continuance of import restric- 
tions in overseas countries, particularly 
in Australia and New Zealand, has 
affected our trading during the year. In 
the case of Australia, for example, our 
total sales in 1953 were less than those 
effected during the first quarter of 1952, 
whilst the sales direct to New Zealand 
for the year were influenced to an even 
greater degree. 

_In October, 1953, Mr. Ivan Yates 
visited our New Zealand organisation 
and then went on to Australia for dis- 
cussions with our agents there. His 
report is encouraging and it is hoped 
that during the present year we shall 
be able to record a notable increase in 
our trade with both these Dominions, 
where the reception of our new products 
has been excellent. 

During the year under review our 
New Zealand company has suffered 
somewhat owing to the general reduc- 
tion of trade there. The change in 
trading conditions has, however, allowed 
stocks to be reduced; these are generally 
heavier than needed in this country 
because of the dependence on imported 
materials. All profits earned in the last 
nine years have been retained in the 
business and progressive modernisation 
of the plant has been carried out. The 
organisation is in good heart. 

To counteract the effect of the Austra- 
lian embargo, effort was concentrated 
on the other markets of the world with 
which we deal, and a steady improve- 
ment has been effected throughout the 
year. The benefit of the extra effort was 
only felt towards the end of the period 
under review. Had the substantial new 
orders which reached us towards the 
end of the year been available a little 
earlier, we should have recovered much 
of the ground that had been lost. 

Our experience in 1953 has again 
emphasised the need for stable condi- 
tions for international trade if exporters 
and importers are to play their full part 
in the economies of their countries. A 
great contribution to the prosperity of 
the world would be made if the British 
Commonwealth of Nations were to 
remove the artificial barriers which 
hamper the free exchange of services 
and commodities, and thus provide an 
internal market comparable with that of 
the United States of America. 

The year 1953 has been a year of 
stresses and strains and has served again 
to demonstrate the spirit of co-operation 
which exists throughout the. Group. 
The members of your Board are appre- 
ciative of the help we have had from 
our colleagues in the Organisation. It is 
their wish, and I am sure it will be yours 
as representing the Stockholders, that 
this be acknowledged gratefully. 

The report and accounts were adopted 
and the final dividend of 94% actual, 
which with the interim already paid 
makes a total distribution of 124%, less 
income tax, on the Ordinary Stock for 
the year 1953, was approved. 
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THERMOMETER 


Mercury-in-Stee! 


We build a complete range of 
Compressors & Exhausters for air 
and GAS, suitable for all purposes 
connected with the GAS industry, in- 
cluding Turbo-Compressors for large 
capacities, as_ illustrated below 
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ts —_— MERCURY-IN-STEEL & VAPOUR PRESSURE 
ur WRITE FOR PAMPHLET No. I01B GIVING PARTICULARS - | 
~d THE BRITISH ROTOTHERM CO. LTD. 







c- Merton Abbey, London, S.W.19. Phone: LIBerty 7661 REAVELL & Co., LTD., 
RANELAGH WORKS, IPSWICH. 


Telegrams: REAVELL, IPSWICH Telephone: 2124 & 5. 








The answer to most COMBUSTION 
SAFECUARD PROBLEMS 


e Ether Safety Shut-off Valves are manually opened and held open electrically. 


art N They are used with oil and gas burners to automatically cut off fuel and/or 
& ' air supply in the event of faulty or dangerous operation—closing on current 


ish ailure and remaining so until manually opened. 
to In conjunction with Air Flow Switches and other accessories Ether Safety Shut-off 
ich CASTLE BROMWICH Valves provide the answer to mest combustion safeguard problems. 
ces Ether safety shut-off valves have many features ensuring trouble-free and lasting 
_ operation. They are packless, explosion-proof, noiseless and are liberally rated 
STAND with low temperature rise. All valves give a 100 per cent. total shut-off of fuel. 
of They are suitable for controlling most liquids and gases at low and high pressure. 
~ Cc7cOoO Write for List No. 351 — or Telephone EASt 0276-7. 
up. 
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EWART CHAINBELT CO., LTD. 
DERBY, ENGLAND 
Driving and Conveyor Chains of the best 
mer & made of Ley’s Celebrated 
Blackheart Malleable Iron. 
ALSO COMPLETE CONVEYORS AND ELEVATORS 








GAS “ETER CRANKS 
one: DUNSTABLE 90 
| The Clifford Engineering Co., Ltd. 
Dunstable, Beds 
Specialists for over 30 years 
Single and double throw cranks for all meters 











Lewd: 


SHEETING, WATER, WASTE 
GAS AND SOIL PIPES 


TO CUSTOMERS REQUIREMENTS. MANUFACTURERS OF 


EMBOSSED LEAD PIPE, AS SUPPLIED TO GAS BOARDS 
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COAL AND COKE 
SCREENING & SIZING 
PLANTS. 


RETORT SETTINGS 
PRODUCERS, FURNACES 
REPAIRS 


CONVEYORS, 

ELEVATORS, 

BUNKERS, ROOFS, 
‘HOISTS, Ete. 
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PUBLISHERS’ NOTICE 


The ‘* Gas Journal ”’ is published every Wednesday, price 1/3d.; by post 1/5d. 
Subscription Rates: Home and Empire:—52/- per annum; Foreign:—60/- per annum. (Both pa 





ble in advance.) A copy of the 


** Gas Journal ’’ Calendar & Directory is presented each year to continuous subscribers. 


Classified Advertisements: All small classified advertisements are charged at 1/9 per line (approx. 7 words)—minimum charge 10/6. 
A Box Number address occupies 2 lines, and a further 6d. is charged towards cost of postage on replies. Copy 
must be received by first post on Monday to ensure insertion in that week’s Journal. 


, Displayed Advertisements: Rates obtainable on application to the Business Manager. Change of copy for displayed spaces must be 
received 14 days prior to publication if proofs are required. Type area of inside pages 10” deep x 7” wide: 


block screen 120. 


OXIDE 


DUTCH AND DANISH BOG ORE 
SPECIALLY ACTIVATED OXIDE OF 
IRON 
Oxide supplied on loan or sale outright. 
Highest prices paid for Spent Oxide. 


Send your enquiries to 


GAS PURIFICATION & CHEMICAL 
COMPANY LIMITED 


ESTABLISHED 1873 
PALMERSTON HOUSE, OLD BROAD STREET, 
LONDON, E.C.2. 


Telegrams : 
“Purification, Stock, Lendon.”* 





aS — aes 


Telephese: 
London Wall 5077 


AU FEU! 


OU EST VOTRE 


NU-SWIFT ? 


Serving mankind in more than 50 
countries, Nu-Swift are the World's 
fastest and most reliable Fire 
Extinguishers. 
NU-SWIFT LTD - ELLAND - YORKS 
In Every Ship of the Royal Navy 





* 


‘“KLEENOFF”’ 


THE COOKER CLEANER 


» | “KLEENOFF”’ 


FIBRE BRUSHES 
RUBBER MOPS 


‘“KAY-DEE”’ 


KETTLE DESCALER 
or resale to the public, and in bulk for Works use. 


3ALE & CHURCH, LTD. 


7, CROMPTON WAY, CRAWLEY, SUSSEX 


* 





BUSINESS MANAGER :S. T. CULLEN 








PRESSURE VESSELS 


FOR THE GAS AND 
CHEMICAL INDUSTRIES 


Welding in all Metals 
(Gas or Electric) 


Welding Repairs 





RICHMOND WELDING CO. 


Richmond Road, BRADFORD 
Tel. : BRADFORD 25405 








APPOINTMENTS VACANT 
The engagement of persons answering these advertise- 
ments must be made through a Local Office of the Ministry 
of Labour or a Scheduled Employment Agency if the 
applicant is a man aged 18-64 inclusive or a woman agec 
18-59 inclusive unless he or she, or the employment, is 


ro g ‘from the provisions of the Notification of V acancies 
Order, 1952. 








F'RST-CLASS GASHOLDER ERECTION 
FOREMEN required for Contracts of all sizes. 
Applications stating age, experience and wages required 
to: Robt. Dempster & Sons, Ltd., Elland, Yorks. 





ENGINEER REPRESENTATIVE with technical 
knowledge of Gas Works Plant ; able to supervise 
estimates and erection, required by old established 
Company manufacturing Gas Works Plant. Apply, 
stating age and experience to No. 188, Gas Journal, 
11, Bolt Court, Fleet Street, London, E.C.4. 





NORTHERN GAS BOARD 


TEES-SIDE DIVISION 
TECHNICAL ASSISTANT— 
CARBONISATION 


APPLICATIONS are invited for the above 
position with the Stockton-on-Tees Undertaking. 

Duties will consist mainly of the supervision of a 
new 4 million per day Vertical Retort Installation and 
existing Horizontal Carbonising Plant. Experience 
with vertical retorts, preferably of West’s construction 
is essential. 

Salary within the range of Grade IX (£635/£735) of 
the National Salary Scales. 

The post is pensionable and the successful candidate 
will be required to pass a medical examination. — 

Applications stating age, qualifications and experience, 
together with the names of two referees should reach 
the undersigned not later than first post, April 10, 1954. 


JoHN W. PALLISTER, 
Divisional General Manager. 
Gas Works, 
Commercial Street, 
Middlesbrough. 
March 26, 1954. 


MIDLANDS MANAGER: G. B. Torrance, 42, Wychall Lane, King’s Norton, Birmingham, 30. 
NORTHERN MANAGER: W. Q. Foster, 33, St. Helens Road, Harrogate. 


*Phone: Harrogate 84291. 


WALTER KING, LTD., II, Bolt Court, Fleet Street, London, E.C.4. 


Telephone: CENtral 2236-7. Telegrams: Gasking, Fleet, London. 








NORTH WESTERN GAS BOARD 


LIVERPOOL GROUP 
SENIOR INSTRUMENT ENGINEER 


APPLICATIONS are invited for the above 
pensionable appointment, at the Central Laboratory, 

Wavertree Works, Liverpool, at a salary within Grades 
A.P.T. XI or XII (£715-£840 or £765-£890 per annum) 
according to qualifications and experience. 

Applicants should possess suitable technical qualifi- 
cations in physics or electrical or mechanical engineering, 
minimum standard Higher National Certificate, and 
should have a wide experience of installation, mainten- 
ance and calibration of all types of industrial instruments. 
Ability to supervise an Instrument Section covering all 
the works in the Group is essential. 

Apply by letter to the Chief Personnel Officer. North 
Western Gas Board (Liverpool Group), Radiant House, 
Bold Street, Liverpool, within fourteen days. 





EAST MIDLANDS GAS BOARD 


DISTRIBUTION SUPERINTENDENT— 
SPALDING 


APPLICATIONS are invited for the above 
appointment from persons having qualifications 
and/or experience in gas utilisation and mains and 
service laying. The appointment will be made in 
Grade A.P.T. VI (£510-£590), 
according to experience. 

The successful candidate may be required to pass a 
medical examination, and unless alseady subject to a 
pensicn scheme by virtue of the Gas (Pension Rights) 
Regulaticrs, 1950, will be required, if eligible. zc join 
the Board’s Staff Pension Scheme within six monczhs 
from taking up the appointment. 

Applications stating age, qualificaticns, experience, 
Present position andt he names of two referees should be 
sent to the Group Manager, East Midlands Gas Board, 
— Street, Spalding, to arrive not later than April 20, 
1954. 


commencing selaiy 


B. CLARKE, 


Lincoln. Divisicnal General Manager. 





EAST MIDLANDS GAS BOARD 


LEICESTER AND NORTHANTS DIVISION 
APPOINTMENT OF 
HOME SERVICE ADVISER— 
LEICESTER GROUP 
APPLICATIONS are invited for the position of 
HOME SERVICE ADVISER with the Leicester 
Group Salary range £296-£448 per annum, 
commencing salary to be commensurate with 
capabilities of the successful candidate. 

Candidates must be capable of working independently 
and be in possession of a recognised Diploma in Cookery 
and/or Domestic Science. They should be proficient 
in che practical demonstration of gas cooking, laundering 
and other appliances, and be able to advise consumers 
on all domestic problems involving the use of gas in the 
home. 

The person appointed may be required to pass a 
medical examination, and unless already subject to a 
pension scheme by virtue of the Gas (Pension Rights) 
Regulations, 1950, will be required, if eligible, to join 
the Board’s Staff Pension Scheme within six months 
from taking up the appointment. 

Applications stating age, experience end present 
Position, and giving full particulars of training and 
qualifications, together with the names of two referees, 
should reach the undersigned not later than Wednesday, 
April 21, 1954. 


the 
the 


H. B. TAyLor, 
Divisional General Manager. 
Gas Offices, 
Millstone Lane, 
Leicester. 


April 3, 1954. 
(Classified Advertisements continued on page 70) 
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WEST MIDLANDS GAS BOARD 


WALSALL AND DISTRICT DIVISION 
HOME SERVICE ADVISERS (FEMALE) 


Tvo HOME SERVICE ADVISERS are required, 
‘ = be stationed at Smethwick and Walsall respec- 
tively. 
_ Candidates should have had at least two years’ training 
in Domestic Science and hold an appropriate diploma. 
Some practical experience in demonstrating would be 
an advantage. 

The salary for each post will be within Grade V (£384- 
gus per annum) of the National Salary Scales for Gas 

taffs. 

The posts are pensionable and the successful candidates 
may be required to pass a medical examination. 

Applications giving details of age, education, qualifi- 
cations and experience, together with the names of two 
referees, should be addressed to Mr. E. Hardiker, 
Divisional General Manager, West Midlands Gas Board, 
Walsall and District Division, Walsall Factory Estate, 
Tame Bridge, West Bromwich Road, Walsall, to reach 
him within fifteen days of the appearance of this advert- 
isement. 


APPOINTMENTS VACANT (ctd.) 


A SENIOR ASSISTANT is uired for the 
Research and Development Laboratory in the 
Heating Division of a large firm in East Yorkshire, 
manufacturing heating and hot water appliances. 
Applicants should have had experience of technical 
research, combustion of fuels, cast iron foundry practice, 
design and application of heating apparatus. Age 
around 30 to 35 years. Excellent prospects for the 
right man, who must be a keen and energetic worker, 
with confidence and ability to prove himself by results. 
Superannuation scheme. Apply in writing in the first 
instance, giving full details of experience, qualifications 
and education, stating whether married or single, and 
giving present salary to Box A.122, Central News, Ltd., 
17, Moorgate, London, E.C.2. 








MISCELLANEOUS 


STEREO SLIDES STIMULATE 


interest in a given commodity and enhance the potential 
of the Sales Staff. They can be used ina far more realistic 
way than black and white photographic prints to show 
off heavy machinery or a factory site. Understanding 
of blue-prints, service manuals, and the arrangement of 
complex machinery, cabling, piping, and lagging, to 
mention but a few examples, is made straightforward 
with the aid of 3-D colour slides. The foregoing 
remarks are addressed to the go-ahead Sales Managers, 
Maintenance Equipment Officers, P.R.O.s, and Publicity 
Managers. It will not cost them more than a ’phone call 
or a 24d. stamp to find out more about this medium 
which is an up-to-date rendering of a very old principle. 
Enquiries to: Walter King Photography, 11, Bolt 
Court, London, E.C.4., who are always in the lead 
with the latest developments of photography. And 
to firms whose policy it is to present regular pictures by 
means of projected slides, we have also something to 
offer—on 3-D lines of course! 








WEST MIDLANDS GAS BOARD 


WOLVERHAMPTON AND DISTRICT (No. 2) 
DIVISION 
ASSISTANT ENGINEER AND MANAGER— 
SEDGLEY DISTRICT 


CANDIDATES for the above position should 
have a sound technical training and be well experi- 
enced in the operation and maintenance of continuous 
vertical retorts and carburetted water gas plant with 
modern ancillary plant. A knowledge of distribution 
will be an advantage. 

The salary for the post will be within Grade VIII 
(£605-£685 per annum) of the National Salary Scales 
for Gas Staffs. 

A small modern house is available, away from the 
Works, at a reasonable rent. , 

The post is pensionable and the successful candidate 
may be required to pass a medical examination. — 

Applications stating age. qualifications and experience. 
together with the names of two referees, should be 
addressed to Mr. F. C. Briggs, Divisional General 
Manager, West Midlands Gas Board, Wolverhampton 
and District Division, Gas Offices, Kensington House, 
Bath Street, Dudley, to reach him within fifteen days 
of the appearance of this advertisement. 


F. H. Cureton, 
Secretary to the Board. 


F. H. Cureton, 
Secretary to the Board. 




























WEST MIDLANDS GAS BOARD 


SHROPSHIRE DIVISION 
GROUP DISTRIBUTION SUPERINTENDENT 


APPLICATIONS are invited for the above post 
which is based at Wellington. 

Candidates must have a sound practical experience 
in mains and service laying and both high and low 
pressure distribution. The possession of the Institution 
of Gas Engineers Higher Grade Certificate in Gas 
Engineering (Supply) will be an advantage. 

The salary will be in accordance with Grade IX 
(£635-£735 per annum) of the National Salary Scales 
for Gas Staffs. 

The post is pensionable and the successful candidate 
may be required to pass a medical examination. 

Applications, stating age, qualifications and experi- 
ence, together with the names of two referees, should be 
addressed to Mr. W. Oldham, Divisional General 
Manager, West Midlands Gas Board, Shropshire 
Division, Sidney House, School Court, Shrewsbury, 
to reach him within fifteen days of the appearance of this 
advertisement. 











The 
LIMIT OF EFFICIENCY 
CAN BE REACHED 


by the use of 


LUX 


GAS PURIFYING MATERIAL 


Sole Importers: 


HARRISONS (London) LIMITED 
66, Mark Lane, LONDON, E.C3 


Telegrams : Telephone : 
Birchrock, London ROYal 3120 





F. H. Cureton, 

WEST MIDLANDS GAS BOARD Secretary io the Board. 

WALSALL AND DISTRICT DIVISION 
MAINS INSPECTORS— 
SMETHWICK GROUP 


"THERE are two vacancies. The persons appointed 
wil] be under the control of the Group Distribution 
Superintendent and responsible for the supervision of 
main and service laying operations carried out by direct 
labour and Contractors. The Group comprises 
Smethwick, Oldbury and West Bromwich Districts. 
Candidates must have had experience in the laying 
and maintenance of both high and low pressure mains, 
services and governor installations, and the control of 
labour. A knowledge of the measurement and checking 
of Contractors work would be an advantage. 
The salary will be within Grade VI (£510-£590 per 
annum) of the National Salary Scales for Gas Staffs. 
The posts are pensionable and the successful candi- 
dates may be required to pass a medical examination. 
Applications, stating age, qualifications and experience, 
together with the names of two referees, should be 
addressed to Mr. E. Hardiker, Divisional General 
Manager, West Midlands Gas Board, Walsall and District 
Division, Walsall Factory Estate, Tame Bridge, West 
Bromwich Road, Walsall, to reach him within fifteen 
days of the appearance of this advertisement. 


F. H. Cureron, 
Secretary to the Board. 






































NORTH EASTERN GAS 


HULL GROUP 
BANKSIDE WORKS, HULL 
WORKS CHEMIST 


APPLICATIONS are invited for the above 
vacancy. Applicants should be Graduates in Chem- 
ical Engineering or Fuel Technology and should be 
capable of controlling the work of the Laboratory. 

The commencing salary will be in accordance with 
Grade A.P.T. VIII, Provincial ‘A’, (£605-£685 per 
annum) of the scales agreed by the National Joint 
Council for Gas Staffs. 

The successful candidate will be required to pass a 
medical examination and participate in the Board’s 
Staff Pension Scheme. 

Applications stating age and giving full particulars of 
education, training, qualifications and experience 
should be forwarded to A. L. Higham, Esq., M.B.E., 
Group General Manager, North Eastern Sas Board, 
Bankside Works, Sculcoates, Hull, to be received by 
April 24, 1954. 


BOARD 


BUFFALO INJECTOR 


Class A—Ffor hot or cold 


water, long lifts, etc. 
Pressures 20—200Ibs. 




















SUCTION: 


Please send for Catalogue 


GREEN & BOULDING, LTD. 
162a Dalston Lane, London, E.8 


















J. C. GARDNER, 
Secretary. 
Bridge Street, 
Leeds, 2. 
April 2, 1954. 






WALTER KING SERVICES—4 


MANUAL OF GAS FITTING 
by 
R. N. LeFevre 


The Theory and Practice of Gas Installation Work 
and the Servicing of Gas Appliances and Equipment. 





PRICE 30s. including postage 





FROM 
WALTER KING, LTD. 11, BOLT COURT, FLEET STREET, LONDON, E.C.4. 
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The conception of the minimum economic 
unit of gas manufacture is 
wider when the source of supply is a 


Holmes-Mallet Butane air plant. 


THE ECONOMIC UNIT 


The Holmes-Mallet Butane Air Plant illustrated 
delivers a butane air mixture up to 
8,000 cubic feet per hour which can 


domestic and industrial purposes. 
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controlling gas supplies 


THE SINGLE DIAPHRAGM AUTOMATIC 
SHUT-OFF VALVE (i//ustrated left) auto- 
matically closes the gas supply in the event 
of pressure dropping below a predetermined 
point. Not until all burner cocks on the 
outlet have been shut and gas pressure 
restored is it possible to re-open the valve, 
This appliance is for operation on systems 
handling 150 to 2,400 cub. ft. of low 


pressure gas per nour. 


THE AUTOMATIC CUT-OFF 
SWITCH, illustrated right, automatic- 
ally breaks the electric supply to motor- 
driven gas boostersorcompressors if low 
pressure gas falls below a pre- 
determined pressure. 
RANGE: Type | operates between 
.2” and 1.2” w.g. pressure. 
Type 2 operates between |.2” and 
” w.g. pressure. 
Type 3 operates between 5” and 15” 
FOR CONTROLLING THE QUALITY OF AIR/GAS MIXTURE irrespective of varying w.g. pressure. 
pressures and resistances. Temperature control is varied by manipulation of the air Additional applications include its use 
k only. as (a) an air flow switch in conjunction 
CAPACITY RANGE: from / 30 to | ,380 cub. ft. of gas per hour according to air pressure with a flame failure device and (b) a 
t /b. to | Ib.) and size. For low pressure gas systems. gas meter protector. 
AIR INLETS; |”, I$”, 14” and 2” dias. gas thread. 


INDUSTRIAL GAS EQUIPMENT 


SLASGOW 





Where a quick 
turn-round is necessary 


When coal is to be unloaded 
in a hurry to keep the barges 
moving : when a lot of work is 
to be got through in a very little 
time: then Smith’s_ Electric 
Grabbing Cranes are the answer. 
Design that is not mere decora- 
; tion or artist’s licence, but an 
integral part of performance, a 
sturdy construction : the power 
to handle easily—all these add 


up to the name of ‘ Smith’. 


Ask for further details. 


CRANES AND EXCAVATORS 
THOMAS SMITH AND SONS (RODLEY) LTD. RODLEY, LEEDS 


Registered as a Newspaper. Printed by STRAKER BROTHERS Ltp., E.C.2 for WALTER KiNG Limttep, 11, Bott Court, Fizet St., LONDON, E.C,4, Wednesday, April 7, 1954 
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HOT GAS EFFICIENCY 90°, 
REDUCES LABOUR COST 
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COLlyhurst 2961 
Columbia House, Aldwych, W.C.2. 
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West’s “Hot Gas”’ Mechanical Producer is a notable de- 
velopment in carbonization technique. 

Fuel gas is drawn from immediately above the flare bed 
by a centrally placed offtake which is completely in- 
sulated, enabling full advantage to be taken of the 
sensible heat conveyed DIRECT to the setting. Ashes, 
removed by a revolving helical grate, show a marked 
reduction in combustible content. Constant depth of 
ash below the fuel bed is maintained by a novel device 
which controls the speed of the grate. 

There is little variation in fuel gas quality. The pro- 
ducer is adaptable to various cokes and only low blast 
pressure is required. 


Wests Gas 


IMPROVEMENT CO. LTD. 
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PLATTING . MANCHESTER 10 


Telegrams: Stoker, Manchester 


Telephone: HOLborn 4108-9 Telegrams: Wesgasco, Estrand 
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Throughout the world ‘“‘ BROOMWADE”’ * RELIABILITY ” are synonymous 


* BROOMWADE” pneumatic tools are as famous as the air compressors which power them. 
Scientific design, complete reliability and the capacity to stay on the job have earned them a high reputation. 

*“ BROOMWADE” Sump Pumps, for ifistance, are sturdily built in two sizes—Type 3 for lifts 
up to 100 ft. and Type 5S for heads up to 40 ft. 

Each is powered by a simple multivane air motor and will pump any liquid which can be 


handled by a riormal centrifugal pump. 
* BROOMWADE” pneumatic equipment is built to meet your requirements. 


‘‘BROOMWADE”’ offers you: 

3 Expert technical advice on all your compressed air problems. 

& Complete world-wide, after-sales service by works trained personnel. 
* Low initial cost - early delivery. 


Air Compressors & Pneumatic Tools are used throughout the world 
BROOM & WADE LTD., HIGH WYCOMBE, ENGLAND Telephone : High Wycombe 1630 (8 lines’. 


Telegrams : ‘‘Broom’’, High Wycombe. 
194 SAS | 





